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MOVING THE CENTRAL DRAW SPAN OF SEVENTH 
AVENUE BRIDGE. 

The work in process of execution in the city of New 
York upon the banks of the Harlem River, on the 
northern parts of the island, has involved some very 
extensive engineering operations, several of which have 
been described in our columns. The 155th Street via- 
duct, starting from the high ground on that street, 
near 9th Avenue, at about the commencement of the 
new Speedway, has its eastern terminus on the banks 
of the Harlem River, near 7th Avenue. Here the river 



was formerly spanned by a wooden bridge with cen- 
tral swinging truss, the structure being known as 
McComb's Dam bridge. It was very familiar to the 
horsemen of the city, as being on the road to Jerome 
Park, a road much frequented by drivers of trotting 
horses, and a route lined with road houses, many of 
which were landmarks of years' standing. 

In prosecuting the improvements in the neighbor- 
hood of the eastern end of the viaduct, the replace- 
ment of the old wooden bridge by a steel one was de- 
termined upon. The new bridge crosses the Harlem 



River, and by a long steel viaduct across the flat 
ground, on the northern shore of the river, connects 
with Jerome Avenue, the road leading northward from 
its terminus and the one mentioned above. It became 
necessary to remove the old wooden bridge and to 
build some substitute therefor while the new one was 
in process of erection. We illustrate one of the steps 
in this work. 

The temporary bridge lying to the east of the old 
site had to be a drawbridge, and the draw span of the 
old McComb's Dam bridge was decided on to supply 




Lifting the span by means of the tides. The span i n transit to its Jhiai position 
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the draw span. This span was a wooden truss whose 
general construction is seen in our cuts. Its moving 
involved the lifting of it from its old central pier, its 
transfer to the site of the temporary bridge, followed 
by a lowering of about eight feet to conform to the 
grade of the rest of the bridge. 

The fact that the Harlem River is a tidal stream- was 
taken advantage of for the operations. Two seventy 
foot deck scows were moored, one on each side of the 
central pier. Two cross beams were provided for 
fastening the scows together, which beams were bolted 
to the deck. One was unbolted and drawn back as the 
scows were put in position, so as to make way for the 
central pier, which had to come between them while 
the free ends of the scows were temporarily secured by 
tackle. 

Oribwork was now built up on the decks of the 
scows, Georgia pine timber twelve inches square in 
section being employed. A s the tide fell the cribwork 
was carried up close under the bridge, and when the 
tide rose the scows rising with it lifted the truss bodily 
from the stone pier. Guy ropes were fastened to the 
ends of the truss and the scows were moved away with 
it, the cross timber being replaced as soon as there was 
room. The whole was then moved to the new posi- 
tion. 

The span had now to be lowered about eight feet. 
The tides were utilized for this purpose. The scows 
brought the span over the site of the temporary center 
pier, which was built up with cribwork to approxi- 
mately the level of the old pier. As the tide fell the 
truss rested on this. A few layers of blocking were 
removed from the top of the cribwork on the scows, so 
that as the tide rose the truss, while raised, was not 
lifted to its old level. Some of the timber was next 
removed from the pier, so that as the tide fell and the 
truss took its bearings on the pier it was lower than 
before. By repeating this process the draw span was 
eventually left in place and at the desired level. 

The entire operation, executed by the firm of T. & 
A. Walsh, of this city, was carried out without any 
accident, and was completely successful. 




ESTABLISHED 1845. 



MUNN & CO.. Editors and Proprietors. 

PUBLISHED WEEKLY AT 

No. 361 BKOADWAY, NEW YORK. 



O. D. MUNN. 



A. E. BEACH. 



TERMS FOR THE SCIENTIFIC AMERICAN. 

One copy, one vear, for the U. S., Canada or Mexico S3 00 

One copy, six months, for the U. S., Canada or Mexico 1 ,30 

One copy, one year,to any foreign country belonging to Postal Union. 4 
Remit by postal or express money order, or by bank draft or check. 
MUNN & CO., 361 Broadway, corner of Franklin Street, New York. 

The Scientific American Supplement 

is a distinct paper from the Scientific American. THE SUPPLEMENT 
is issued weekly. Every number contains 16 octavo pages, uniform in size 
with Scientific American. Terms of subscription for Supplement. 
$5.00 a year, for the U. S., Canada or Mexico. $6.00 a year to foreign 
countries belonging to the Postal Union. Single copies, 10 cents. Sold 
liy all newsdealers throughout the country. See prospectus, last page. 

Combined Rule*.— The Scientific American and Supplement 
will be sent for one year, to one address in U. S., Canada or Mexico, on 
receipt of senrn dollar*. To foreign countries within Postal Union, tight 
dollars and fifty cents a near. 

Building Edition. 

The Architects ani> Builders Edition of the scientific Ameri- 
can is a large and splendid illustrated periodical, issued monthly, con- 
taining floor p;ans, perspective views, and sheets of constructive details, 
pertaining to modern arcuitecture. Each number is illustrated with 
beautiful plates, showing desirable dwellings, public buildings and archi- 
tectural work in great variety. To builders an d all who contemplate build- 
ing this work is invaluable. Has the largest circulation of any architec- 
tural publication in the world. 

Single copies 25 cents. By mail, to any part of the United States, Canada 
or Mexico, $2.50 a year. To foreign Postal Union countries, $3.00 a year. 
Combined rate for Building Edition with Scientific American, to one 
address, $5.00 a year. To foreign Postal Union countries, $6.50 a year. 
Combined rate for Building Edition, scientific American and Sup- 
plement, $9.00 a year. To foreign Postal Union countries, $11.00 a year. 

Spanish Edition ot tile Scientific American. 
La America Cientifica e industrial (Spanish trade edition of the 
Scientific American) is published monthly, uniform in size and typo- 
graphy with the Scientific American. Every number of /,.i America is 
profusely illustrated. It is the finest scientific, industrial trade paper 

F rinted in the Spanish language. It circulates throughout Cuba, the West 
ndies, Mexico Central and South America, Spain and Spanish posses- 
sions—wherever the Spanish language is spoken. $3.00 a year, post paid to 
any part of the world. Single copies 25 cents. See prospectus. 
MUNN & CO., Publishers, 

361 Broadway, New York. 
%W The safest way to remit is by postal order, express money order, 
draft or bank check. Make all remittances payable to order of MUNN 
&CO. 

iW Readers are specially requested to notify the publishers in case of 
any failure delay, or irregularity in receipt of papers. 



NEW YORK, SATURDAY, JULY 14, 1894. 



Wlij Woman Ought Not to Work, 
" The problem of woman from a bio-sociological point 
of view " is treated by Signor G. Ferrero in the cur- 
rent number of the Monist. " The essential condition 
of feminine existence," which he desires to analyze in 
his paper, is that which he names " the Law of Non- 
Labor.' 1 '' "As it is a natural law that the man must 
labor and struggle to live, so is it a natural law that 
the woman should neither labor nor struggle for her 
existence. Biology clearly shows us that the physio- 
logical prosperity of species depends on the division 
of labor between the sexes, for in exact ratio to this is 
the duration of life." Marriage, as found among the 
higher animals, is "a perfected form of the division of 
labor and mutual co-operation of the sexes." During 
hatching time the male bird does all the providing for 
his brooding mate. At other times her functions in 
seeking food are merely auxiliary. Similarly with lion 
and hyena. The fearful toil which falls to the savage 
woman the writer pronounces to be "merely a pass- 
ing phase, a very dangerous aberration, produced by 
the excessive selfishness of man, which does not and 
cannot last long." He remarks that the races in 
which it is found "have remained in a savage state 
and have made scarcely any progress." In civilized 
nations female toil is not necessary for the production 
of the wealth needed for humanity. " Man alone 
could do this. Woman labor only tends to lower the 
marketable value of male labor ; for, while woman is 
working in the factories, there are everywhere, and es- 
pecially in Europe, crowds of men vainly seeking em- 
ployment, to whom the cessation of work is an oft 
recurrent and terrible evil. This shows that, even 
from a sociological point of view, female labor is a 
pathological phenomenon. 

"Statistics show us an increase of mortality among 
women and children in countries where industrial life 
has pressed mothers into its ranks. A perfect woman 
should be a chef d'cenvre of grace and refinement, and 
to this end she must be exempt from toil. . . . The 
working woman grows ugly and loses her feminine 
characteristics. . . . Womanly grace and the love 
which men bear a beautiful woman have perhaps been 
the origin of paternal love and of all the other sweet 
and tender feelings of which the male is capable. 
Grace is the aesthetic side of weakness. Woman, more 
than man, enjoys all the benefits of civilization, which 
nevertheless have been in great part acquired by him 
alone. . . . Man labors and toils to-day, just as he 
did of old, and there is nothing abnormal in this fact, 
for it is his positive duty. What advantage, then, 
can be gained by participating in man's struggle for 
existence, when woman has only to wait until he 
places these, benefits at her feet ? I cannot understand 
why the question of woman suffrage should so excite 
public opinion. It is entirely profitless to her. . . . 
If her husband strains every nerve already to provide 
her with all the luxuries of life, he will certainly not 
be lax in defending those interests which are identical 
with those of his family. " 
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AGAIN A TORPEDO BOAT SINKS A WAR SHIP. 

The value of torpedo boats was again illustrated 
during the recent Brazilian revolt. Among the vessels 
seized by the insurants was the ironclad war ship 
Aquidaban. After ;ier escape from the harbor of Rio 
she went to Santa Jatalina Bay, and here she was fol- 
lowed by the improvised fleet of the Brazilian govern- 
ment, consisting of the Nictheroy, one of the merchant 
steamers bought and armed in New York, and a few 
other boats of similar class, and a fast yacht formerly 
known as the Aurora, but supplied with torpedoes and 
newly christened Gustavo Sampaio. Three other small 
torpedo boats from Germany completed the attacking 
force. Having located the Aquidaban, the fleet ap- 
proached in the dead of the night. A correspondent 
of the New York Herald says: The Sampaio ran up 
near the ironclad and received the fire of her small 
arms, but without serious damage. The Sampaio then 
discharged one torpedo, which missed the ship; then 
running up within a hundred feet of the ironclad, 
another torpedo was sent, which struck the great vessel 
on the port bow. The explosion was terrific. The bow 
of the big ship was lifted considerably, then with a 
quiver she settled down by the head in the water; but 
the ship did not sink. The crew of the Aquidaban, 
however, fled and made their escape in boats. The 
Brazilians boarded and took possession of the ship. 

Her two forward compartments were found full of 
water up to the main deck. A topsail had been drawn 
over the hole in her bow by the crew; a diver was 
sent down to report on the damages. It was stated 
that a hole five meters by two meters existed between 
the first and second watertight divisions, that the steel 
framing and strapping were smashed, and the plates 
above the hole to the water line were badly cracked. 

After two days' pumping work she was floated up 
high enough to allow her forefoot to rest in the mud. 
In this condition she will undergo temporary repairs 
to enable her to reach a dock at Rio. On her forecastle 
a 50-pounder Whitworth was mounted. Five Norden- 
felt 1-pounders as a broadside battery were on her port 
side, together with a few 3-pounder Gardner field 
pieces of the same caliber and two Hotchkiss 3 pounder 
field guns on the starboard side. These, with her four 
9 - 2-inch turret guns, comprised her armament. 

Ammunition of all sorts and sizes was abundant, 
while cartridges for the small arms were not lacking. 
The hoist and shot cradles in the turrets were filled 
with projectiles, and fixed cartridges for the machine 
guns were in readiness to be served. The entire arma- 
ment of the ship had been rendered worthless by the 
rebels. Breech bolts and blocks were missing*, and the 
inside linings of the guns had been hacked with 
chisels, so that the guns are now utterly unfit for ser- 
vice. 

The closing of the water tight doors must have pre- 
vented the entire hull being immersed, and the com- 
partments exhibited their strength, having withstood 
the water pressure from two divisions. The after part 
of the ship was perfectly dry. The location of the 
guns on the Aquidaban was bad ; that is to say, their 
position to efficiently meet attacks from torpedo boats 
was wrongly determined. 
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THE GREAT RAILROAD STRIKE. 

The Inter-State Commerce Commission, organized by 
the Federal government for the purpose of studying 
railroad statistics, recently completed a report on the 
operations of the United States. It appears that there 
were 1,890 railroad corporations in the United States 
during the year ending June 30, 1893. They received 
in that period nearly a billion and a quarter of dollars. 
They carried 593,560,612 passengers over 14,229,101,084 
miles and transported 745,119,482 tons of freight a dis- 
tanceof 93,588,111,833 miles. These operations were con- 
ducted on 176,461 miles of railroad. In round numbers 
900,000 employes of all grades are supported by these 
roads, making one person in every ninety of the popu- 
lation of the United States. Accepting the stated 
capitalizations which the companies have reported, it 
appears that on an investment of $10,500,000,000 less 
than one per cent of dividends were paid. It is calcu- 
lated that out of every dollar that was received by the 
railroad companies, 75 cents went to their employes. 

It is self-evident that the railroad industry of the 
United States is an enormous one. The vast body of 
men who operate it are a power for good or evil. 
Every citizen has his interest affected by them. Per- 
haps the investor in railroad securities is as little af- 
fected as any one by their actions, but the suburban 
residents all over the country have their very home 
life at the mercy of the train which transports them 
to and from their business, the dweller in the extreme 
East finds the price of his meat raised by a railroad 
strike hundreds of miles away in Chicago or other 
center, and the merchant in the delivery of his goods 
is greatly impeded in his business by any irregularity 
of the running of trains. 

The papers of the entire country have been full of 
the accounts of a great strike now in progress. It is 
conducted ostensibly by an organization termed the 
American Railway Union. It started originally in 
consequence of an announcement made by the Pull- 
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man Car Company that they cculd not continue to 
run their works without a reduction of wages. This 
would seem to be a very small matter, but Pullman 
cars are run on roads all over the United States, and a 
boycott aimed at the Pullman Car Company took the 
form of a refusal on the part of the American Railway 
Union to permit its members to take a part in running 
any trains that were made up in whole or in part of 
Pullman-made cars. In this way, from a small begin- 
ning and from a cause involving a few hundred work- 
men, the strike has assumed large proportions and has 
finally become a contest between the United States 
government and the American Railway Union. 

Several causes have brought about the Federal in- 
terference. Some of the affected railroads are in the 
hands of receivers appointed by the United States 
courts, and the operations of such roads are of course 
under the supervision of the United States govern- 
ment. The majority of the roads are engaged in in- 
terstate commerce, and practically all of them carry 
United States mail. This makes them objects of Fed- 
eral intervention and protection. Accordingly, a rep- 
resentation of the small standing army of the United 
States has been summoned to the scene, and a num- 
ber of regular soldiers have been dispatched to differ- 
ent places where the strike is at its worst. 

Very peculiar features have been noted. In some 
cases, where the militia were ordered out, they have 
refused to act, evidently being in sympathy with the 
strikers. The United States troops in some cases were 
baffled by the acuteness of action and movement of 
the strikers, some of whom would uncouple cars pro- 
tected by the troops, and would then disappear so 
quickly in the crowd that they could not be fired at. 
In another case, where some women uncoupled a train, 
their sex operated to prevent the regular soldiers from 
firing upon them. 

The operations of the strikers have included derail- 
ment of trains and general interference with the oper- 
ation of the roads. It ,is evident that a problem in 
practical politics of the most difficult kind is before 
the country. To define the action of the strikers as 
anarchistic, while doubtless etymologically correct, 
gives no clew to a remedy. The increasing interde- 
pendence of mankind brings more forcibly to the 
front every day the necessity of order in the social 
world. In the destruction of property the social econo- 
mist recognizes the loss of all, not merely of the in- 
dividual directly affected. Every strike in a railroad 
interferes directly or indirectly with the well-being of 
all the people of the United States. The seriousness 
of the problem cannot be overstated. Mr. Debs, 
the president of the railroad union, announces that 
the first shot fired by the regular soldiers at the mob 
will be the signal for a civil war. On the other hand, 
Mr. Debs himself is threatened by arrest and prosecu- 
tion by the Federal authorities. It now remains to be 
seen whether the government is the real ruler of this 
country or whether the supreme power is wielded by 
the American Railway Union. 

■»■«•♦■ 

On the Mechanism of Electrical Conduction. 

Prof. C. V. Burton, D.Sc, read a paper on April 
27 before the Physical Society (London) on the " Mech- 
anism of Electrical Conduction," the first part of which 
dealt with conduction in metals. The following brief 
abstract of his paper is clipped from the Electrician: 

"Considering a body not at absolute zero of temper- 
ature, the author shows that electromagnetic radia- 
tion would result in heat being degraded into a lower 
form of energy, if any parts of finite electric conduc- 
tivity were present, and from the fact that our planet 
is not devoid of heat, deduces the following Theorem 

I. : ' In a region containing matter, there may be (and 
probably always are) some parts which are perfect 
insulators and some parts which are perfect con- 
ductors, but there can be no parts whose conduc- 
tivity is finite, unless every finitely conductive portion 
is inclosed by a perfectly conductive envelope.' This 
conclusion is in accordance with Poisson's theory of 
dielectrics and with Ampere's and Weber's theories of 
magnetism and diamagnetism respectively. Theorem 

II. is enunciated as follows: 'In metals and in non- 
electrolytes whose conductivity is finite, the transmis- 
sion of currents must be effected by the intermediate 
contact of perfectly conductive particles ;' and as a co- 
rollary Theorem III. is given : ' If we suppose that in 
a substance at the absolute zero of temperature there 
is no relative motion among the molecules or among 
their appreciable parts, it follows that every substance 
at this temperature must have either infinite specific 
resistance (which does not imply infinite dielectric 
strength) or infinite conductivity.' 

" Fleming and Dewar's experiments on pure metals 
tend to confirm this. The author then shows why, 
on the intermittent contact hypothesis, a conductor 
is heated when a current flows through it. On the 
assumption that in ordinary conductors the relation 
between the electromotive intensity in the intermole- 
cular spaces and electric displacement is a linear one, 
and that the electric forces are small in comparison 
with the ordinary intermolecular forces, Ohm's law 
is deduced. A model is next described, by means of 



which contact E. M. F. and the Peltier effect can be 
represented and explained, and in considering Volta 
E. M. F.'s, the author points out that it is doubtful 
whether experiments in a perfect vacuum could decide 
the questions at issue in the contact-force controversy. 
The fact that the transparency of metals is much 
greater than Maxwell's theory indicates might be ex- 
plained without attributing any new properties to the 
electromagnetic field by supposing the dimensions of 
molecule not quite negligible in comparison with the 
wave length of light." 



or devoured and the mere dust left where it could 
easily be swept away. 

This was not so bad, for a good cleaning never hurts 
a house in the tropics ; but when I came to examine 
my chest and found that a hole quite two inches in 
diameter had been torn in one end through an inch 
board of hard wood, that the box in my coat pocket 
had also been pierced and every one of the pins on 
which my beetles had been arranged stood in place as 
empty and clean as when taken out of the paper, lhad 
a better idea of the thoroughness of these tiny scaven- 
gers than ever before. 



Nature's Most Invincible Creatures. 

BY DR. EUGENE MURRAY AARON. 

We are apt to consider ourselves the most powerful 
and all-conquering members of the animal world, and 
next to us we range such creatures as the lion, tiger, 
grizzly bear, and elephant, as capable of maintaining 
their own against all comers in an open hand-to-hand 
or mouth to-mouth fight. Yet in doing so we err 
greatly, simply because we consider mere bigness or 
muscular force, forgetting the energy and the intel- 
lectual powers that make one of nature's tiny crea- 
tures, when combined in the vast numbers in which 
they are always found, by far the most formidable 
animal force known on land. Therefore, when the 
question is put to us, "Which do you consider the 
most resistless of all animals ?" it is always safe to 
reply that if warlike manifestations are referred to, the 
soldier or driver ants are far and away the most ter- 
ribly invincible creatures with which we can be 
brought in contact. 

Monsieur Coillard, a French missionary in the 
Barotse Valley of South Central Africa, thus writes of 
these terrors there : "One sees them busy in innumer- 
able battalions, ranked and disciplined, winding along 
like a broad black ribbon of watered silk. Whence 
come they ? Where are they going ? Nothing can stop 
them nor can any object change their route. If it is an 
inanimate object, they turn it aside and pass on ; if it is 
living they assail it venomously, crowding one on top 
of the other to the attack, while the main army passes 
on, businesslike and silent. Is the obstacle a trench 
or a stream of water ? Then they form themselves at 
its edge into a compact mass. Is this a deliberating 
assembly ? Probably, for soon the mass stirs and 
moves on, crosses the trench or stream, continues in 
its incessant and mysterious march. A multitude of 
these soldiers are sacrificed for the common good, and 
these legions, which know not what it is to be beaten, 
pass over the corpses of these victims to their desti- 
nation." 

Against these tiny enemies no man, nor band of 
men, no lion or tiger, nor even a herd of elephants, 
can do anything but hurriedly get out of the way. 
Among the Barotse natives a favorite form of capital 
punishment is to coat the victim with grease and throw 
him before the advancing army of soldier ants. The 
quickness with which the poor wretch is dispatched is 
marvelous when it is considered that each ant can do 
nothing more than merely tear out a small particle of 
flesh and carry it off. Yet in a surprisingly short time 
the writhing victim will have been changed into a 
skeleton of clean and polished bones that will make the 
trained anatomist envious. 

All are familiar with the tales of how these armies of 
ants enter a tropical village and take entire possession 
of it, driving its inhabitants out in terror, and at last 
in a few hours or a day or two abandoning it cleaner 
than the arts of the most orderly housekeeper could 
ever make it. These are not travelers' tales. The 
most gifted pen must fail to give an adequate idea to 
the uninitiated of just how thorough and searching 
these creatures are in ridding a house of every bit of 
animal or vegetable matter in it. Perhaps, however, 
the narration of the following bit of personal experi- 
ence may help to illustrate it. I had returned from a 
day's tramp in the hills, laden with trophies in the 
shape of tropical insects, some of them, perhaps, new 
to the eyes of scientists, and all of certain value, when 
I was called out of my house by the cry, " The driver 
ants, the driver ants." Hastily placing most of my 
collections in glass jars and tin boxes, so as to be out 
of the reach of the invaders, and gathering such 
clothes as I would need for a day or two, I made a 
rather undignified retreat. After I had done so I re- 
membered that I had left some rare bees pinned in a 
box that was in the pocket of my collecting coat, but 
as the coat had been placed in a strong chest and this 
chest was heavily scented with naphtha! in or "tar 
camphor," and the lid fitted down very tight, I felt 
that they were safe. The next morning when I went 
back, after anight spent in my hammock in a tama- 
rind tree, I found that of a bunch of bananas, consisting 
of a thick stem and about 100 of the fruit, there was 
no trace whatever, save the dangling string with 
which it had been hung from the ceiling ; and not a 
vestige of bread, chocolate, coffee, and other eatable 
odds and ends could be found on the thoroughly cleaned 
shelves on which some food had been left. Even the 
cracks between the floor boards had been cleaned out, 
the particles of edible matter having been carried away 



The Economy of Gas Engines. 

In a paper read before the Incorporated Institution 
of Gas Engineers, at their recent meeting in London, 
Mr. Bryan Donkin gave a number of facts as to the 
extent to which gas engines are used, and the degree 
of economy they have attained. He said that, accord- 
ing to Mr. Dowson, gas engines for electric lighting, 
developing about 7,000 horse power, had been sold in 
England, and Otto engines for 11,000 horse power 
in Germany. Messrs. Crossley informed him that the 
number of Otto gas engines in use in England was 
about 20,000, and he might assume that there were 
about nearly double this number for all kinds of gas 
engines. At 'Chateau Lay" an Otto gas engine, 
feeding about 650 glow lamps, consumed 1'2 pound 
of fuel per indicated horse power hour for the manu- 
facture of its Dowson gas. At the Chelsea Flour Mill, 
a 60 nominal horse power twin cylinder gas motor with 
Dowson gas used during a full load test about 0'87 
pound of anthracite and coke per indicated horse 
power per hour. The engine had a cylinder 17 inches 
in diameter by 2 feet stroke, and made 156 revolutions 
per minute. It had been at work about two years. 
At the Leven Tweed Mills there were, he said, four 
gas engines with Dowson gas, developing about 200 
horse power. These engines used, during a six days' 
test, V/i pounds of anthracite per brake horse power 
per hour. With coke from the gas works the consump- 
tion was 1% pounds per hour. At Godalming Paper 
Mills there were gas engines giving 400 indicated horse 
power, with an average consumption of 1 pound of 
fuel per indicated horse power per hour. At a weav- 
ing mill in Halifax there were four gas engines of 
about 200 indicated horse power, using 1'4 pound of 
gas coke per horse power per hour. At the Uxbridge 
Water Works a water pumping test was made in 
February, 1892, using generator gas. The consump- 
tion was 1 pound of coal per indicated horse power, 
or \% pounds per horse power of water lifted per 
hour. The approximate power was 16% indicated 
horse power. The whole of Messrs. Crossley Brothers' 
large works are driven by gas engines, using Dowson 
gas, made from anthracite coal. There are eight gas 
motors from 12 to 30 nominal horse power, indicating 
collectively about 325 horse power. The firm stated 
that the consumption was from 1 pound to V/i pounds 
per indicated horse power hour. The net cost to them 
of the anthracite fuel, labor, interest on capital, and 
repairs worked out at about 2%d. per thousand cubic 
feet. Comparing this with average town gas, and allow- 
ing for the difference in thermal value, the equivalent 
cost would be about Wd. per thousand cubic feet. A 
single cylinder gas motor, indicating 280 horse power, 
driving a large flour mill in France, was lately seen by 
Mr. Donkin working with generator gas from French 
coal. The preliminary trials gave about % pound per 
indicated horse power per hour. The engine will give 
a maximum of 320 indicated horse power. 



The Niagara Falls Power Company. 

The supply canal leaves the Niagara River about 
7,000 feet above the Falls. It is 188 feet wide and 12 
feet deep, with cut stone walls. From this canal water 
passes by gates and penstocks to the turbines. At 
present the wheel pit is constructed only on the western 
side of the canal. This pit is 21 feet wide, 179 feet deep, 
and 150 feet long, and the turbines are now being 
placed in the northern end of it. The penstocks which 
supply the turbines are 7J/ 2 feet in diameter, and the 
turbines themselves, each of which is double, take the 
water at the center and discharge outwardly. These 
are 5 feet 3 inches in diameter, and each double turbine 
will develop 5,000 horse power. The shaft from the 
turbines is of hollow steel, 38 inches in diameter and % 
of an inch thick. At bearings, the shaft is solid and 11 
inches in diameter. The turbines are so arranged that 
the weight of shafts, turbines, and gear is counterbal- 
anced by the upward thrust of the water, so that when 
1 running the thrust will be on the bearings at the top. 
These are to run at 250 revolutions a minute. The 
breadth from the surface of the water in the canal to a 
point half way between the two double turbines is 136 
feet. The tail race is a tunnel, 7,000 feet long, 21 feet 
high, 18 feet 10 inches wide, lined throughout with 
brick. It has a fall of 52}^ feet, and opens at the bot- 
tom of the gorge, just below the upper Suspension 
Bridge, at the level of the stream. 



The largest European city park is in Denmark ; it 
contains 4,200 acres. 
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AN IMPROVED BOILER FOR HEATING PURPOSES. 

This boiler combines to a certain extent the features 
of a tubular and a coil boiler, giving a very large heat- 
ing surface, and is designed to promote rapid circula- 
tion while being operated with great economy of fuel. 
It has been patented by Mr. Albert Jaeger, of No. 105 
Bleecker Street, Jersey City Heights, Jersey City, N. J. 
When the boiler is used to make steam, the compart- 
ment at the top forms the steam space. There are 
vertical Hues through the central water space, and this 
portion of the boiler is encircled by a flue just below 
the smoke box, there being a fusible plug in the top 
of the latter, designed to melt when the water gets 
too low, and cause the putting out of the fire. The 
lower and upper portions of the shell have pipe con- 
nections with the tubular section, and a pipe from the 
lower part of the shell leads to a coil in the top of the 




JAEGER'S STEAM OR HOT WATER BOILER. 

firebox, the coil connecting by a vertical pipe with the 
top portion of the heater. The return pipe at the bot- 
tom is connected with a vertical pipe leading toa tank, 
and the latter is connected with the main steam pipe, 
to enable the steam from the boiler to balance the 
water pressure of the return flow. The tank is set at 
the desired height, and back of the boiler connection 
is a valve, there being another valve in one of the 
lower circulating pipes of the heater, each of these 
valves being connected by a rod with a t'lting lever 
on a shaft extending through the tank, so that when 
one valve is open the other is closed. The arrange- 
ment is such that an active circulation is kept up, 
water enough being constantly drawn into the coil to 
prevent it from being burned, while there is at no part 
of the boiler a great bulk of water, the water being so 
distributed as to be exposed to a great heating sur- 
face. 



A COMBINED CAMERA AND GRAPHOSCOPE. 

The accompanying illustration represents a recently 

brought out little device, called the '• Kombi," adapted 

for use as a picture exhibitor as well as a camera. It 

is 1?3 inches square and 2 inches long, our engraving 




showing the detachable rear part opened to exhibit 
the roll holder and with the time exposure cap and 
rear cap removed. The negatives are taken on a 
strip of sensitized film, each strip capable of receiving 




A COMBINED CAMERA AND GRAPHOSCOPE. 



twenty-live negatives. When a strip of film is filled, 
the negatives may be printed on a transparent strip 
and placed in the roll holder, where the strip of sensi- 
tized film had previously been, and the device is then 
ready for use as a graphoscope, or picture exhibitor, 
the pictures upon the transparent strip, when viewed 
through the lens, being magnified and coming out 
more clear and perfect. The pictures taken may be 
\y & inches square or W% inches in diameter, the small 
views showing reproductions of two picture portraits 
taken in this way, landscape and other pictures being 
similarly taken. The instrument is arranged either 
for instantaneous or time exposures. It is made of 
seamless metal, with a finely oxidized silver finish, and 
weighs when loaded for twenty-five exposures only 
about four ounces. It is neat, compact, simple and 
very inexpensive for the work it may be made to do. 
It is manufactured by Mr: Alfred C. Kemper, Nos. 
208 and 210 Lake Street, Chicago. 

« in» 

Sense of Smell in the Seal. 
"Among the many singular traits of character pos- 
sessed by seals," said Oliver L. Mason, a retired sea 
captain, to a reporter of the St. Louis Globe-Democrat, 
"none are more striking than the devotion of the male 
to its offspring, contrasted with the apathetic attention 
paid by the mother. The latter will at the least alarm 
bolt away into the sea and leave her babies behind her, 
but the bulls mount guard over the swarming herds 
of young, and nothing can exceed their devotion and 
courage when called upon as protectors. The sense of 
smell possessed by the seals is very strong, and will in- 
variably wake them out of a sound sleep, even if you 
come upon them ever so quietly to the windward, and 
you will alarm them in this way much more thoroughly, 
though you be half a mile distant, than if you came up 
carelessly from the leeward and even walked in among 
them, they seeming to feel that you are not different 
from one of their own species until they smell you. The 
chief attraction in these animals is their large, hand- 
some eyes, which indicate great intelligence. They 
area deep bluish black, with a soft glistening appear- 
ance, and the pupil, like the cat's, is capable of great 
dilation and contraction." 

♦ <»!» 

The Kitchens of Parisian Restaurants. 

Parisians, as well as foreigners, who take their meals 
in the sumptuous and more or less gilded restaurants 
of Paris seldom give a thought either to the places in 
which are prepared the dishes served or to the profes- 
sional maladies of most of those who prepare these 
dishes. A study of the kitchens and cooks of Paris is 
interesting, because there are more than 3,500 of the 
latter, because they constitute a corporation and are 
divided into mutual aid societies. Of very limited di- 
mensions, the kitchens of the great restaurants of Paris 
are, as a general thing, situated below the sewers, 
without air, without light, except what can be got 
from glass lights or openings in the pavement. The 
gas is burning there constantly, and causes a heat 
which, added to that of the fires, makes these cellars a 
veritable place of torture, in which thousands of work- 
men, dripping with sweat, pass the greater part of the 
day in preparing the dishes which are afterward served 
to us. Examination shows that there are no places 
where more maladies exist than in Parisian kitchens. 

Two respectable physicians who attend to the 
medical service of the Mutual Aid Society of the Cor- 
poration of Cooks of Paris ought to know something 
about the matter, and, in order not to be taxed with 
exaggeration on this subject, we cannot do better than 
give the testimony of these medical men. The cooks 
of Paris, say these gentlemen, and not only those of 
Paris, but also those of large cities — for the hygienic 
conditions under which these cooks work are every- 
where the same— generally suffer from alcoholism, 
anaemia, rheumatism, liver complaint, pulmonary 
tuberculosis ; besides nearly all of them have varicose 
veins, hernia, ulcers, and affections of the skin. These 
infirmities are so frequent that it has been necessary 
to change the rules for admission to 
the society, those having the mala- 
dies named having been formally 
refused admission. The need of 
being constantly on their feet, as 
well as the heat of the fires, softens 
the tissues and dilates the veins. 
In order to endure what they have 
to undergo and to quench the thirst 
which consumes them, the cooks 
are obliged to drink, and, as barley 
"water or water mixed with wine or 
coffee does not strengthen them 
sufficiently, and as, moreover, the 
stomach is disordered by emana- 
tions from the gas and coal, they 
take alcoholic drinks, vermouth, 
absinthe and an endless series of 
bitters. Once started on this road, 
the cooks become either alcoholic 
or dyspeptic ; the liver is attacked, 
vomiting and chronic diarrhoea are 
frequent. The sudden variations 



of temperature to which these men of from twenty-five 
to thirty years are exposed on quitting the range to go 
outdoors or to the refrigerators predisposes them to 
rheumatism and phthisis. Finally we allude to the 
burns, the whitlows, the chaps and ulcerations of the 
hands, which are customary with dish washers and 
pot cleaners, to point out that such affections are very 
difficult to cure. 

The lesson to be drawn from these undeniable facts 
seems to us very clear, and it is a lesson which every 
one who eats at restaurants would do well, if only for 
his own sake, to heed. With airy kitchens, well ven- 
tilated, well lighted, not situated in unwholesome un- 
derground places, it would not perhaps be possible to 
do away with all the professional maladies which at- 
tack this interesting class of working people ; but you 
would avoid at least a portion of these maladies, those 
which are contagious for the customers of the restau- 
rants — tuberculosis and eczema. The personal inter- 
est of consumers, who as a usual thing see nought but 
the gilded dining room, the comfort which the keepers 
of them, dressed in the canonical black suit, provide, 
ought to make it worth while to take some trouble to 
aid in changing the deplorable hygienic conditions 
under which the dishes served are prepared. — Journal 
des Economistes. 

4I» I> 

AN EXCAVATOR FOR USE IN HARBORS, RIVERS, ETC, 
For deepening and improving waterways and chan- 
nels, removing sandbars, etc., where there is a consid- 
erable action of the tide, or where the currents are ap- 




ANDERTON'S EXCAVATOR. 

preciable, Mr. George P. Anderton, of Concession, La., 
has invented and patented the excavator shown in 
the illustration, the small view showing the cutters ar- 
ranged for forming a slope. In a suitable framework 
projecting from the bow of a dredging scow are ar- 
ranged vertical shafts, each carrying a cutter at its 
lower end, and on each shaft a pulley is keyed in a 
keyway, to permit of raising and lowering the shaft 
without disconnecting it from the pulley, all the pul- 
leys being connected with pulleys on a main driv- 
ing shaft actuated from an engine on the vessel. 
To raise and lower the shafts, the upper end of each 
shaft is engaged by a plate connected by bolts with a 
second plate, and the latter plate is engaged by a 
screw rod extending up through a top plate of the 
framework, there being on the upper end of this screw 
rod a handled nut, by turning which either shaft will 
be raised or lowered. The revolving cutters cut up the 
material and churn and stir it so that it will be car- 
ried away by the current or tide as the vessel moves 
forward, any desired number of cutters being em- 
ployed, and the frame being arranged accordingly. 



Fire at an Italian Match Factory, 

A serious fire occurred recently at the Tedeschi 
match factory in Naples. It was caused by two of the 
employes, who had a dispute which ended by their 
pelting each other with boxes of matches. The matches 
became ignited and set the whole building on fire. A 
panic prevailed among the workpeople, who were 
mostly women, and a large number threw themselves 
from the lower windows. Several were injured. The 
fire was not got under control until after five hours 
exertion on the part of the brigade, whose efforts were 
ably seconded by the troops summoned to the scene. 



Wild Camels in Arizona. 

A. W. R , of Genoa, Nevada, thinks the wild camels 
of Arizona are descendants of a herd of camels brought 
to Nevada between 1864 and 1870 for packing salt over 
a dry and desert route to the quartz mills at and near 
Virginia City. They were used in that way for a time, 
but proved unprofitable. They proved a nuisance and 
were turned loose, and a law was passed prohibiting 
them from running at large on or about the highways. 
They were taken to Arizona, where it is supposed they 
remained. 
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THE DOWE BULLET PROOF CUIEASS, 
80 much has been written about the Dowe protec- 
tive cuirass, that our illustration of a test made of 
the invention at a London music hall, "The Alham- 
bra," will be interesting. It also points a moral in 
showing an invention in the art of war applied to the 
art of amusement. 

Herr Dowe is a tailor of Mannheim, Germany. For a 
year and a half, he says, he worked on his invention, 
looking after his business during the daytime. Dur- 
ing his dinner time he would test his material in the 
shooting park. His wife was meanwhile lying ill, and 
just before he completed his invention she died, thus 
giving a touch of pathos to the inventor's story of his 
work. 
The sample of the cuirass exhibited in London is in 



crowd assembled, whereupon it transpired that Mr. 
Maxim's exhibition took largely the aspect of a practi- 
cal joke, and his shield proved to be a plate of nickel 
steel, the carbon being the " organic material." Mr. 
Maxim himself says that he had no idea that his 
7*. Gd. offer would be taken so seriously. He says 
that some hundred of the visitors, headed by a very 
pompous officer, ] left indignantly ("in a great huff," 
Mr. Maxim put it) when they found that his cuirass 
was only a "steel plate in a bag." It was subjected to 
fire, and, though weighing but 7 pounds to the square 
foot, resisted modern ammunition. Mr. Maxim, how- 
ever, did not put the armor on his own person to be 
fired at, so Herr Dowe still leads him. The Maxim ex- 
hibition really went to show what good gun shields can 
be made of nickel steel. The English papers seem 



circulation will break and rot out the scale, no matter 
how hard it may be. This grate should outlast a boiler, 
because the shaking device, being underneath the water 
bars, cannot be readily burned out or warped, as it is 
protected by the water in the bars and is unique in 
this respect. The fires can be kept low and bright at 
all times, and owing to this the combustion is quite 
perfect, and fires can be kept at a white heat. 

With bituminous coal, fires need not be cleaned for 
weeks, except by shaking, as all parts of the fire can be 
cleaned with the least motion of shakers. The shak- 
ing device is in two parts, one half being in front ami 
the other half at the back, and each can be operated 
independently of the other. All the water is fed 
through the grate into the boiler, and by this means, 
when the water enters it, it is at the same tempera- 




Herr Dowe and the Cuirass. 



appearance a block of felt two or three inches thick 
and about eighteen inches square. The construction 
is a secret, Herr Dowe keeping the cuirass under lock 
and seal, except when in his own hands. For two 
yearn Herr Dowe has contracted with his manager, 
Captain Martin, to exhibit his invention, and our 
illustrations show the two men as they have been 
appearing in London. 

As exhibited, a rifle ball is first fired through a block 
of oak. Then the cuirass is hung upon a horse and 
is fired at without disturbing the animal in any way. 
Next the inventor puts on the cuirass, as shown in the 
cut, and his manager, Captain Martin, fires a bullet 
from a short distance, without affecting the inventor. 
As a final test, the cuirass is placed over a sheet of 
glass and arrests a bullet, the glass not being injured. 

The Dowe cuirass will weigh, it is thought, eight 
pounds. But it is easy to see that it might have an 
extended application in war in the construction of gun 
shields and in the protection of cavalry. It seems in- 
credible that the material described should succeed in 
stopping the bullet of such a piece as the United States 
Navy rifle, which has nearly penetrated forty-two 
inches of dry oak, and in another trial has gone com- 
pletely through sixty-two one inch pine boards super- 
imposed. In any case Herr Dowe shows the posses- 
sion of great nerve and of a very full measure of the 
courage of his convictions in acting the living target 
for the exhibition of his invention. 

As a species of burlesque comment on the Dowe in- 




THE DOWE BULLET PROOF CUIRASS. 

very indignant at Mr. Maxim's action. His own ac- 
count indicates that he did not credit the full claims 
made for the Dowe cuirass, and that his exhibition 
was intended to be to some extent a criticism thereon. 

Later on he produced his plate of steel at the West- 
minster Aquarium, where it was exhibited. It was 
marked with the word " Maxim " down its center, in- 
dicating the bullet proof area. This was fired at, but 
the bullets failed to penetrate. Outside the limits of 
the name it was penetrable. Mr. Maxim, on being in- 
vited to stand behind his cuirass, declined to do so. 
While ready and apparently anxious to cast cold water 
upon Herr Dowe's invention, he would not act as a 
similar exponent of the merits of his own steel 
armor. 

At another of the London halls a team of rifle ex- 
perts have been exhibiting a bullet proof dress worn 
by a woman, one of their number. This marks the 
third music hall exhibition of defensive armor, and at 
least indicates that we may require armor-piercing pro- 
jectiles for small arms as well as for the great rifles. 
A cuirass has also been reported from Hungary, in- 
vented by an officer of the Austrian army, named 
Sylander, so there seems to be abundant choice of ma- 
terial. 



THE REAGAN MAEINE WATER CIRCULATING AND 
SHAKING GRATE. 

The accompanying cuts represent the marine grate 
manufactured by Water Circulating Grate Company, 



Capt. Martin. 



ture as the water already in the boiler, thereby keep- 
ing the boilers equalized at all times. The connections 
are made so that the grates and boilers are blown sim- 
ultaneously, keeping both grate and boiler free from 
sediment and scale. It is said that with this grate the 
work of three boilers can be done with only two, and 
save coal besides. The average increase of power which 
they give is claimed to be about 33 per cent. This grate 
makes steam very fastand holds it steady, The gain in 
temperature when feeding is from 110 to 130degrees 
Fah., and the higher the pressure, the better the re- 
sults. Marine boilers equipped with this grate will 
always have an equal expansion, which is a great point 
and worthy of consideration, especially with marine 
boilers. 

Users of this grate claim a saving of 20 to 30 per 
cent in fuel and a large gain in power; inferior coal 
and coke, screenings, sawdust and shavings, show big 
results. In cases where coke and bituminous coal are 
used, there is no necessity of ever cleaning the fires at 
all. All parts of this grate are interchangeable, and 
can be taken from or put together without removing 
the grate or blowing the boiler down. When the 
grate is adapted to marine boilers, all the work on the 
grate is done before it is put into the furnace, and 
when finished is pushed in whole and in one solid 
piece; it is then dropped into its position. All grates 
are made to conform in size to the furnaces, and no 
alterations are necessary, all the feeds and blowoffs 
being left just as found ; in other words, nothing need 
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THE REAGAN MARINE WATER CIRCULATING AND SHAKING GRATE. 



vention, Hiram S. Maxim, of London, announced him- 
self as also the inventor of a cuirass. His proposition, 
however, was taken in dead earnest. The story is 
amusing. He claimed that he had something better 
and lighter than the Dowe shield, stated that it was 
made of organic and inorganic material, offered to sell 
the secret for 7.v. Gil., and announced an exhibition. 
The thing was taken seriously by the public. A great 



1028Filbert Street, Philadelphia, and show grate before 
it is put in and after it is connected. With this grate a 
marine boiler can be kept at the same temperature 
both at the bottom and top and is equalized through- 
out. One hundred pounds of pressure or more can be 
obtained in from fifty to sixty minutes, as the circula- 
tion carries the water from the bottom of the boiler 
and returns it at the top, whether feeding or not. The 



be altered or deranged. A pump or injector can be 
used, and hot or cold water can be fed as desired. 

A large number of these grates have been in use for 
some time, and show little sign of deterioration. More- 
over, this invention is no longer in its experimental 
stage, but, on the contrary, has long since been 
proved to the satisfaction of users to be reliable as a 
fuel-economizing and labor-saving device. 
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Coal Ashes for Peach Trees. 

To the Editor of the Scientific American : 

You are in error in saying that coal ashes have no 
value as a fertilizer. Some years since I had a peach 
tree about to depart this life. The leaves curled up. 
I placed one-half bushel of fresh coal ashes around the 
root; in three weeks a new set of leaves came out, and 
the following year I plucked over one bushel of fine 
peaches. 

I can name you many of my friends who tried the ex- 
periment on their pear trees, and the result was a good 
crop the second year. The first year grew new wood 
and the next lots of fruit. The trees had not produced 
for several years before. 

I will guarantee to any gardener if he will place from 
one to two bushels in the fall around his fruit trees, 
any kind, or grapevines, if he wishes, that the second 
year he will be well rewarded. I am always the farmer's 
friend. I have taken your valuable paper many years. 

Philadelphia, Pa. W. R. Howell. 

[The ashes cannot act as a direct fertilizer, but only 
by lightening the soil and, possibly, by making the 
fertilizing elements already present more available. — 
Ed.] 



The Blue Jay as a Nut Cracker, 

To the Editor of the Scientific American : 

In the Scientific American of June 16, 1894, a 
correspondent describes the feat of a blue jay in killing 
and eating a snake. In western Oregon the blue jay 
varies his summer diet with hazel nuts. The only nut 
native to Oregon (so far as I know) is known as a hazel 
nut, and is a little smaller than a filbert, which it very 
much resembles. It ripens in July. 

The bird carries the nut to a log or fence post and 



pressing it for the herbarium, as it was about to fade, 
I observed that the remaining traces of the odor all 
seemed concentrated in the hollow spadix, and it is 
likely that the spathe was from the first odorless. 

Arum erinitum also has divided leaves. Its flower 
is about a foot in length, broader than the above men- 
tioned, and with a shorter spadix. Its color is a deep 
black, and it makes an attractive pot plant, as it is 
almost sure to bloom in mid-winter. 

According to florists, it is to Arum sanctum that 
the name "black calla" rightfully belongs. It is a 
native of the Holy Land, and is known as Solomon's 
lily. The leaf somewhat resembles that of the common 
calla. The flowers often measure more than a foot in 
length and from five to eight inches in width. Like 
those of A. dracunculus, the outside is green, the in- 
terior of the richest velvety purplish-black. The cen- 
tral spadix rises to a height of from 10 to 12 inches, and 
is of the deepest black. It is really the handsomest of 
the trio, and possesses not a slight additional recom- 
mendation in its favor by its fine fruity fragrance. It, 
too, is strictly a winter bloomer. After blooming, the 
foliage will die down and the bulb should be kept dry 
until re-planted in autumn. It is rapidly growing in 
favor, and is destined soon to become one of our most 
popular plants for winter blooming. 

Bessie L. Putnam. 



The II. S. Coast Defenses. 

At the recent convention af the American Society of 
Civil Engineers, Niagara Falls, the president, Colonel 
Wm. P. Craighill, U. S. A., delivered an interesting 
address on " Our National Defenses." He said : 

When the civil war came on, our sea coast defenses 
were admitted to be as good as any in the world. In 
one great particular they were better than those of any 
other people — that was the Totten embrasure. In a 
casemated battery built for the defense of a great 



first strips off the outer husk. Then, getting a firm ' Euro P ean Port just before the introduction of the Tot 



hold on it with his feet, he hammers away with his 
bill until he either cracks the shell or cuts a hole large 
enough to extract the kernel. I never discovered 
which. It is no mean trick in either case, as the shell 
is very hard and requires quite a blow to crush it. 
Few persons to whom I have mentioned this have 
ever seen it done, but it may be observed by any one 
who will go into the brush where blue jays and hazel 
nuts are plentiful when the nuts are ripening and 
listen for the sounds. My attention was first called to 
it by a small boy who avers that the bird has been 
heard to swear during the operation, the blue rogue 
having missed the nut and struck his foot. Be this as 
it may, I can vouch for the facts above set forth, hav- 
ing often been an uninvited spectator at such feasts. 
Nelson, B. C, June 25, 1894. D. G. Ealon. 



The Black Calla. 

To the Editor of the Scientific American : 

In reply to your correspondent's query in Scientific 
American of June 16, in regard to the black calla, 
permit me to say that there are several plants popu- 
larly known as " black callas," all of which belong to 
the genus Arum, consequently are sistersof our native 
Jack in the pulpit, and cousins of the truecalla, which 
belongs to the genus Richardia. 

From the brief description given by your corre- 
spondent, I infer that the plant in question is Arum 
dracunculus. This species is conspicuous for its much 
divided foliage and exceedingly spotted stem. The 
bud, or properly the spathe, is light green without. As 
it shows not the slightest trace of color until it com- 
mences to expand, one who has never seen it before 
begins to grow suspicious that he has been humbugged 
— that it is not black at all. But when a glimpse at 
the interior is permitted, this skepticism is replaced by 
wonder and admiration. The open flower measures 
fully a foot in length, and the entire inner surface is 
like rich, reddish-black satin. The spadix, which ex- 
tends to the very tip of the spathe, is even darker in 
shade, of a leathery texture, and hollow. The staminate 
flowers are clustered above the pistillate ones at its 
base. The single specimen that it has been my privi- 
lege to behold exhaled so obnoxious an odor on the day 
it opened that it became necessary to banish it from 
the house. When removed to the porch, it was almost 
immediately the center of attraction for numerous 
flies, which were doubtless lured by its carrion-like 
odor. And is it not possible that this fact shows an 
economic value in the single disagreeable quality of 
the plant ? To those familiar with the various devices 
of the tropical orchids for enticing insects to assist 
in their fertilization, it is at least suggestive that in 
this case the process may be facilitated by the insect 
visitors. This theory is strengthened by the fact that 
after the first day the odor gradually diminishes, and 
in a day or so more is not perceptible in a closed room, 
unless one comes into close proximity to the plant; and 
even then it is not powerful enough to prove displeas- 
ing. If the theory that its purpose is to attract insects 
be true, the plant is doubtless in the best order to re- 
ceive fertilization at the time of expansion; conse- 
quently only needs the perfume-bait at this time. In 



ten embrasure here, the opening in the wall of the em- 
brasure was 54 square feet, and the horizontal traverse 
of the gun was only 40 degrees. The Totten embrasure 
gave an opening of only 9 square feet, and gave a hori- 
zontal traverse of 60 degrees. The wall around the 
throat of this embrasure was strengthened by wrought 
iron a foot thick, inserted in the masonry, and lead 
concrete was also used as a most excellent material for 
resisting the impact of shot. Wrought iron shutters 
were added, which closed automatically, were thick 
enough to exclude grape shot, and kept out the smoke 
of the discharge. This invention of General Totten, 
who was then Chief of Engineers of the Army, is of his- 
toric interest as the first instance of the use of iron 
plating on land batteries. Some of these old forts are 
still of value, but not to be entirely depended upon for 
the defense of our harbors. 

A very important part of our present system of de- 
fense consists of torpedoes, but these must be under 
the Are of guns on land, in order that the enemy can- 
not remove or disable them. The light craft which 
would be used by a fleet for this purpose would be vul- 
nerable to the fire of such guns as will still be accom 
modated in the Totten embrasure. Great ironclads 
must be met by the heaviest guns and mortars, mount- 
ed behind impenetrable, covered masses, and made as 
safe as possible by all the modern improvements, but 
it would be a waste of energy and money to fight the 
smaller craft with these largest guns. 

Some historical incidents were introduced to show 
the value of small guns, to be used at comparatively 
short range, and to show the defensive power of forts 
of even moderate strength. The attack of the British 
on Baltimore in 1812, and the experiences of Fort Sum- 
ter during our war, were introduced for this purpose. 
Invulnerability is not to be aimed at in constructing 
land defenses, but relative vulnerability and endur- 
ance, and here the advantage will always be on the 
side of the defense; and guns of a given power can be 
mounted cheaper on land than on water, and will have 
the advantage in stability and accuracy of fire. 

No armor has yet been produced that can properly 
be called invulnerable, and it is safe to say that none 
such ever will be produced; and, unless the decks of 
ships are as heavily plated as their sides, they will be 
penetrable by shells from rifled mortars, the accuracy 
of which has recently been greatly improved. 

It is often said, and especially by people in the in- 
terior, who themselves are not directly subject to at- 
tack, that no enemy would undertake to land an army 
on our shores, as our militia would rise and drive the 
invaders into the ocean. It is true that our people are 
brave, and, under disclipline and with experience, 
make as good soldiers as any in the world; but in at- 
tempting to prevent a descent upon the coast they 
could make no prolonged resistance to the big guns of 
an invading fleet. The more the men who lined 
the shores, even with the best rifles and field artil- 
lery, the greater would be the slaughter. Some fixed 
defenses must be provided for our great cities and har- 
bors. Reliance upon torpedoes alone is mistaken, for 
torpedoes may be taken up as easily as they can be put 
down, unless they are placed under fire from the shore 
— that is, they are only an adjunct to defense. Neither 



is it the best economy to mount our guns for harbor 
defense solely upon ships. This would require at every 
point to be defended a fleet as strong as the enemy 
could be expected V, bring against it, and the first cost 
of mounting guns ishore is far less than putting them 
on ships, and the life of shore fortifications is longer 
than the life of ships. It would take a navy greater 
than that of all the other nations of the world com- 
bined to defend the immense coast line of the United 
States. 

In 1816 the Board of Engineers laid down the follow- 
ing principles for the defense of our coast : 

1. They must close all important harbors against an 
enemy, and secure them to our military and commercial 
marine. 

2. They must deprive an enemy of all strong po- 
sitions, where, protected by naval superiority, he might 
fix permanent quarters in our territory, maintain him- 
self during the war, and keep the whole frontier in 
perpetual alarm. 

3. They must cover the great cities from attack. 

4. They must prevent, as far as practicable, the great 
avenues of interior navigation from being blockaded 
at their entrance into the ocean. 

5. They must cover the coastwise and interior navi- 
gation, by closing the harbors and the several inlets 
from the sea which intersect the lines of communica- 
tion, and thereby further aid the navy in protecting 
the navigation of the country. 

6. They must protect the great naval establish- 
ments. 

These principles are fundamental, and have stood 
the test of argument and experience, but the means of 
carrying the principles out have changed, and now it 
is necessary to concentrate at the points to be defended 
armaments equal in weight and metal to those of any 
possible attacking fleet, supplemented by torpedo de- 
fense. 

Another important element in our defensive system 
is the ship canal, and an interior line of waterway, 
parallel to the Atlantic and Gulf coasts, is of great im- 
portance. It would be useful in peace, and in time of 
war its advantage to our naval and merchant marine 
would be incalculable. For instance, a ship canal con- 
necting the great bays of the Chesapeake and the Del- 
aware would enable a single fleet to be prepared to 
promptly meet an enemy threatening either of these 
waters. A great canal should connect the lakes with 
the Mississippi, and the Erie Canal should be made 
wider and deeper; but most important of allisacanal 
across the Isthmus, between the Atlantic and Pacific 
coasts. The immense commercial and military ad- 
vantages to be gained from the building of such a canal 
should be controlled by the United States, and it is 
certain that the Nicaragua Canal will be opened before 
many years have passed, if not by the United States, 
by England or by Germany. v 



The Plague In China. 

A correspondent of the London Times writes : "When 
the last mail left China a fearful epidemic was raging 
in Canton, and it appears to have been of a somewhat 
mysterious character. It is said to have been first ob- 
served in that city in the last week of March, and by 
the end of April had spread everywhere. It was mark- 
ed by a sudden attack of fever, the temperature rising 
to 105°, or even higher, with headache, thirst and, stu- 
por. In from 12 to 24 hours after the first attack, a 
glandular swelling, hard and tender to the touch, ap- 
peared in the neck, armpit, or groin. Coma super- 
vened, and death occurred in 48 hours. Sometimes 
blood vomiting took place, or spots appeared on the 
body, but there was no general characteristic eruption. 
At first the epidemic was limited to one or two quar- 
ters of the city, but it was very fatal, and it is said by 
the native doctors that two out of every three attack- 
ed died. It did not appear to be contagious, and it is 
said to be the 'bubonic plague,' described by travelers 
in western China. As a rule, the lower animals were 
also affected, thousands of rats especially being found 
dead at the commencement of the epidemic." 

The special correspondent of the British Medical 
Journal telegraphs from Hong-Kong : " While regret- 
ting to have to confirm the announcement of an 
epidemic outbreak of the Oriental plague in this set- 
tlement, I am glad to be able to give the latest infor- 
mation, which is of a somewhat reassuring character. 
The plague commenced here on May 5; it presents all 
the symptoms of the true bubonic pest which ravaged 
Europe in the middle ages, and produced the terrible 
ravages described by Defoe during the great plague 
in London. This bubonic pest, although extinct in 
Europe, has never ceased to ravage China from time 
to time, and has also spread from there to Persia and 
Asiatic Russia. The symptoms here are of the classic 
type, characterized by the intense symptoms corre- 
sponding to those of typhus, and by the bubonic boils 
characteristic of the disease. I am glad to say that 
the Europeans here are unaffected, except in the case 
of ten of the military employed by the authorities in 
carrying out disinfecting work in the native quarter 
where the plague is located ; one of them is unhappily 
dead." 
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IMPROVED DRILLING MACHINE FOB BOILERS. 

To insure satisfactory results in the manufacture of 
steam boilers for high working pressure it is generally 
stipulated that all holes in the plates shall be drilled, 
and not punched or reainered, and that the bent or 
curved portions of the boiler shall be drilled after be- 
ing bent. The holes in the flat portions of the boiler 
are readily dealt with in vertical or horizontal drilling 
machines with single or multiple spindles, but the 
curved portions, such as the barrel and flanged corners 
of the fire box shell of a locomotive boiler, require 
special treatment, and the machine which is illustrated 
below has therefore been devised. 

It will be seen that the boiler shell, after being com- 
pletely built and tacked together with a few service 
bolts, is placed horizontally in the machine, and there 
held by suitable screw apparatus. The upper half is 
then operated upon by the several drills; and after- 
ward the boiler is moved halfway round, and the holes 
in the remaining portion drilled, thus completing the 
work with only one shift of the job. It is obvious that 
this method of drilling insures absolute coincidence of 
the rivet holes, a matter the importance of which needs 
no comment; and, although several machines have 
been devised for the simultaneous action of several 
drills upon one and the same job, we do not know of 
any one which — to the same extent as the machine illus- 
trated — combines this qualification with such com- 



spindles by means of endless leather bands and bevel 
gearing, tension apparatus being fitted to each drill- 
ing headstock for always keeping the band tight, and 
friction clutches for applying and suspending the rota- 
tion of each spindle independently. An independent 
self-acting feed motion by screw and differential gear 
is provided for each spindle, and a quick hand tra- 
verse in and out. The machine illustrated has six 
drill spindles, but this number may be varied accord- 
ing to requirements. 



Abuse of the Stomach. 

Different constitutions have peculiarities in regard 
to the way in which they assimilate food, and the Old 
adage that what is one man's meat is another's poison 
is a very true one, says the Popular Science Monthly. 
There is no ailment more common in middle life and 
in old age than indigestion. This, of course, depends 
upon improper food taken too frequently and in undue 
quantity. As a rule, the victim of indigestion flies 
to medicines for relief, or to one of the thousand-and- 
one quack remedies that are advertised to cure 
everything. How much more rational would it be 
to alter the diet and to give the stomach the food 
for which it is craving ? If the stomach could 
talk, I can imagine it, after pills and gin and bitters 
and quack remedies of every description have been 
poured into it, begging to be relieved of such 



is restored by nature. The bulk of our people are free 
from inherited prejudices against the different medical 
schools. But we can well -appreciate the system of 
medicine which does not make the human system a 
storehouse for bad-smelling drugs and takes the least 
of its own medicine. We can also appreciate the medi- 
cal association which was the first to accord to women 
all the advantages of men in giving diplomas. You 
give to woman her rights as to education and the prac- 
tice of medicine. We give her the rights of citizenship, 
and have no taxation without representation. Go 
thou, learned doctors, to your homes and do likewise. 
Colorado offers pure air and magnificent scenery. We 
have rock-walled, dark canons and lofty, snow-capped 
mountains. Our springs offer medicine for many com- 
plaints, and are as varied as the odors from ambrosial 
nectar to all the combined smells of famous Cologne; 
Our railroads will carry you from the deepest canons 
to the top of Pike's Peak — nearer heaven, perhaps, 
than some of you will ever reach by any other means. 
Colorado is all before you. You may choose your place 
to rest, with Providence as your guide." — The Hahne- 
mannian Monthly. 



Blood Clotting Explained. 

Recently, before the Physiological Society, Berlin, 
Dr. Lilienfeld gave an account of his researches on the 
clotting of blood. He had succeded in separating Al. 




IMPROVED DRILLING MACHINE FOR BOILERS. 



pletely independent and universal action of the drill 
spindles. 

The Engineer, London, to which we are indebted 
for our illustration and the particulars here given, 
says the machine has been designed and patented by 
Mr. C. M. Davies, M.I.M.E., and recently constructed 
by Messrs. Hulse & Co., Ordsal Works, Manchester, for 
Messrs. Dubs & Co., of the Glasgow Locomotive Works 
— where it is now in full operation. It has two hori- 
zontal slide beds, placed respectively on opposite sides 
of a pit, with vertical standards carrying the self-con- 
tained countershafting attached to the ends of each. 

In the beds are racks by means of which the several 
drilling headstocks may be traversed by hand and power 
in either direction for quickly adjusting the drills in 
lines parallel with the axis of the boiler. Pitted to the 
beds are sliding saddles with circular tee slides on their 
upper surfaces, affording radial adjustment to the drill 
spindles in horizontal lines. Segmental arms surmount 
the saddles, and are fitted with spindle slides adjust- 
able radially thereon by curved racks. The spindles 
are thus made to point always to the axis of boiler 
when drilling the horizontal and circular seams of the 
barrel, but there is yet another adjustment provided 
for each spindle, namely, a vertical radial adjustment, 
enabling it to drill holes in various planes parallel to 
each other, as in rectangular fire boxes, or at angles 
with each other, as in curved fire boxes. Rotary mo- 
tion is transmitted from the countershaft to. the drill 



horrors and saying, "Give me a little rest and a 
cup of beef tea and a biscuit, and go and take a 
little fresh air and exercise yourself." Instead of 
this, the miserable organ has to be dosed with all 
sorts of horrible concoctions in the way of drugs, bran- 
dies and sodas, and champagne, to endeavor to stimu- 
late it to action. There is no doubt that the stomach 
that requires stimulants and potions to enable it to act 
efficiently can hardly be said to be in a healthy state, 
or can long continue to do its work properly. The 
digestive organs, unfortunately, are the first to sym- 
pathize with any mental worry. They are like a bar- 
ometer, and indicate the errors of malnutrition and its 
consequences. The healthy action of every organ 
depends on the proper assimilation of the food taken. 
As soon as the digestive process fails everything fails, 
and ill health results, with all its disastrous concomi- 
tants. 

♦ n i » 
American Institute of Homeopathy. 

The homeopathic doctors of America held a jubilee 
meeting at Denver, Col., commencing June 14. In the 
evening Governor Waite and Mayor Van Horn wel- 
comed the members. Governor Waite said : 

" It is my pleasant duty, as governor of the State, to 
welcome you to Colorado. There is a peculiar propriety 
that the governor of such a State as this should extend 
to you cordial greetings, because Colorado is one grand 
sanitarium and offers life to invalids, to whom health 



Schmidt's fibrinogen into two substances, " thrombo 
sin" and an albumose. The former unites with cal- 
cium and forms fibrin, while the albumose retards 
clotting. The separation of fibrinogen into these two 
constituents may be brought about by means of ace- 
tic acid, nuclein, nucleic acid, and other substances. 
Blood clotting, accordingly, consists in a disintegra- 
tion of leucocytes, setting free nuclein; the latter then 
decomposes the fibrinogen, and enables the thrombo- 
sin to unite with the calcium salts of the blood. While 
the blood is circulating in the body it contains no free 
nuclein in solution, and hence clotting is impossible. 
The speaker further considered that peptones (albu- 
mose) and leech extract prevent clotting by themselves 
uniting with the calcium of the blood, and thus pre- 
venting its union with thrombosin. 



A Frenchman, M. Berber, has devised a plai by 
which the compass performs the part of the helmsman. 
An electric current is placed to work on the desired 
course, and when the vessel gets off the course for 
which the electrical instrument is set, the current starts 
a motor in either direction and moves the rudder until 
the vessel returns to her proper course. A two months' 
trial of the apparatus is reported to have resulted very 
successfully. Among the advantages of this new 
method is greater accuracy and no loss of distance in a 
run of twenty -four hours, as is usually allowed for or- 
dinary steering by hand. 
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How the Chinese Make India Ink. 

After many unsuccessful efforts to worm the secret 
of the manufacture of India ink out of the Chinese, 
science is finally to have the last say upon this product 
of the Celestial Empire. 

Gunpowder, porcelain, crackle-china, green indigo, 
and, in fact, all the very ancient Chinese products have 
been unveiled to us by science only; and it is science 
again that is to teach us how the Chinese manufacture 
their celebrated ink. The following is a brief resume 
of the interesting researches, crowned with success, 
that Mr. Dagron has made upon this subject. 

It has always been thought up to the present that 
the Chinese manufacture their ink by grinding a 
special lampblack, unknown to Europeans, withasuit- 
able mucilage discovered by them, and that the paste 
obtained is allowed to dry slowly like their porcelain. 
The light that has just been thrown upon this subject 
is due to the progress that has been made in micro- 
graphic studies in recent years. In fact, upon submit- 
ting a very dilute solution of the most celebrated India 
ink to an examination by a very powerful microscope, 
it has been discovered that the particles of carbon 
forming the basis of the ink are of a uniform diameter. 
Upon repeating such examination with inferior or 
counterfeit India inks, it is observed that the particles 
of carbon are of very variable and sometimes even dis- 
proportionate diameters. 

Upon submitting to such control all the numerous 
varieties of lampblacks, it is found that none possesses 
this regularity of the atoms. The blacks that most 
closely approach it are those that have been com- 
minuted during the manufacture and the lightest por- 
tions selected. Nevertheless, the diameters of these 
are still more irregular than in India ink. 

This first point established, a second remained to be 
fixed. Is the mucilage employed by the Chinese sim- 
ple or compound ? Thanks to the principle established 
by Mr. C. Ktecklin, and mentioned by Mr. Schutzem- 
berger in his Traite des Matieres Colorantes, we know 
that two mucilages of opposite nature reciprocally 
thin one another upon being mixed, and in proceeding 
by elimination, after analysis, we find that the com- 
pound mucilage employed by the Chinese unites in 
itself about the extremest thinness of the Koscklin 
principle. 

An India ink having been prepared according to 
these data, in a state of solution, and left at rest for 
one or more months and then decanted, it was observed 
that the particles of carbon more 
and more closely resembled those 
of the genuine India ink. Upon 
afterward allowing this liquid ink 
to concentrate and evaporate in a 
vacuum, there is finally obtained 
a plastic substance which, when 
dried, has all the characters of the 
best India ink. It was of interest, 
from a theoretical standpoint, to 
ascertain this latter fact; but, in 
ordinary practice, it seems to be 
much simpler and more rational to 
leave the ink in a liquid state than 
to form it into a stick, that it would 
be necessary later on to redissolve 
with some trouble. 

This liquid ink has the same 
properties as the best quality of 
India ink in sticks, and serves for 
the same purposes, such as making 
drawings and washes. — Le Genie 
Civil. 

»-♦-• 

The Treatment of Hiccough 
with Snuff. 

In the Journtil des Praticiens for 
May 5 (Lyon Medical for May 20), 
M. Tatevossow relates a case in 
which he successfully combated 
diaphragmatic spasm, accompanied 
by cough or prolonged paroxysms, 
by making the patient take snuff 
until sneezing set in. Its action 
was immediate, the paroxysm 
ceased, and the continued use of the 
snuff caused the disease to disap- 
pear. This, it is remarked, is an 
extenuating circumstance in favor 
of snuff that the societies against 
the abuse of tobacco might take 
into account in their proceedings. 
—N. Y. Med. Jour. 



25 drops; citric acid and sodium bicarbonate, each, 
x /i drachm. 



NOTES ON THE MIDWINTER FAIR. 
The Midwinter Fair, like the Columbian Exposition, 
has passed into history, and California may be con- 




GILDED BALL SHOWING GOLD PRODUCT OF CALIFORNIA. 

gratulated on carrying the great enterprise to a suc- 
cessful termination. California made the most exten- 
sive display of any of the States at the Columbian 
Exposition, Illinois, perhaps, excepted. The mineral 
resources and the vegetable productions of California, 
as exhibited in the two fairs, were a revelation to the 
Easterner. 



An 



Effervescent Purgative 
Lemonade. 



The Journal des Praticiens gives 
the following formula, by Dr. Con- 
stantin Paul, who recommends it 
on account of its rapid action (in 
two or three hours) and its being 
tolerated : Sodium phosphate, 375 
grains; distilled water, X ounces; 
sirup, 1 ounce; tincture of lemon, 




A conspicuous object in the Mechanical Arts build- 
ing of the Midwinter Fair was a huge gilded ball, 
which is shown in our illustration, made from photo- 
graphs taken by Mr. A. W. Cornwall. This large 
globe, which surmounts the pavilion of the College of 
Mining of the University of California, was intended 
as one of those great object lessons which appeal to 
the eye and are remembered long af'er the dry statis- 
tics have been forgotten. The ball showed the total 
recorded gold product of California from 1848 to 1893, 
representing $1,248,272,935 in United States coin, a 
weight of 2,071 tons, and a bulk of 3,833 cubic 
feet. 

The small globes at the corners represented 3 0712 
cubic feet of the precious metal, value $1,000,000. This 
is not the only globe representing the amount of gold 
mined, for Nevada County exhibited a ball which 
showed the total gold product of the county as 
$205,000,000. 

After looking at the ball for a few minutes, the 
visitor gained some knowledge of where the present 
wealth of California sprang, and was doubtless glad 
to reach the open air, where there was less chance to 
indulge in day dreams on the potentiality of riches. 
The Firth wheel at the Midwinter Fair afforded a 
magnificent bird's eye view of the entire coast, includ- 
ing San Francisco Bay, the Golden Gate, the Pacific, 
and the ranges of wooded hills surrounding Concert 
Valley. At its foot a dazzling panorama was spread 
out. Owing to the elevation of the grounds, the 
highest line of vision is 305 feet above the Pacific. The 
wheel is 100 feet in diameter, which added to the height 
of the platform and the site carried visitors about 150 
feet over the average level of the grounds. The total 
weight of the wheel and its sixteen cars was 192,000 
pounds. The steel shaft weighed 18,000 pounds. The 
total capacity of the cars was 160 passengers. The 
towers which supported the wheel weighed 800,000 
pounds. The method of propulsion was entirely dif- 
ferent from that employed in the Ferris wheel, a cable 
system being employed in place of cogs. The wheel 
was driven by a reversing engine of 200 horse power. 
About twenty minutes were occupied by the trip. At 
night the wheel was brilliantly illuminated with incan- 
descent lights. 

Near the wheel is seen the huge dragon whose fiery 
eyes and yawning mouth were a terror of little folks. 
A huge hollow rock at the left formed a ticket office. 
A touter or "barker" dressed in the costume of Meph- 
istopheles called attention to the 
wonders and horrors of Dante's In- 
ferno. 



FIRTH WHEEL AND THE DRAGON AT THE MIDWINTER FAIR. 



Fire Caused by Electric Lamp*. 

Fire occurred in the business por- 
tion of Victoria, B. C, on the 5th 
nit. Fortunately the loss was only 
$15,000, and the records would show 
the origin "unknown," but for ex- 
periments made after the fire was 
extinguished. In the upper story of 
a dry goods house, several thirty- 
two candle power incandescent 
lights were installed. One of the 
lights was connected with a long in- 
sulated wire, and several feet of 
spare wire allowed the moving of 
the light from one portion of the 
room to another. Through ignor- 
ance or carelessness, the globe was 
laid on a pile of goods. The fire oc- 
curred shortly after the light was 
turned on at the power house, which 
goes to prove that the globe was 
placed on the goods during the day. 
The tests were made in the room 
where the fire originated, and were 
reported in the Victoria Times as 
follows: "There is no longer the 
slightest doubt as to how the fire 
started, as two tests have shown that 
the incandescent light will ignite 
cloth. Last evening, in the presence 
of Mr. Hutcheson, Chief Deasy, re- 
presentatives of the Times, and a 
few others, a child's woolen hood 
was tied around the 32-candle light, 
the latter having been turned for 
ten minutes previously. Steam 
came from the wool almost immedi- 
ately, and then smoke. At the end 
of eight minutes the hood was on 
fire and the globe burst. A similar 
test was made the evening before, 
and the cloth ignited in six minutes. 
Wool is the least inflammable of fa- 
brics, and the test last evening was 
as severe as could be desired. All 
danger in this connection can very 
easily be avoided, either by hanging 
the globes free from anything that 
will take fire or by placing guards 
around them.''''— Fire and Water. 
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THE LIFE AND HABITS OF THE BEAVEK. 

Our engraving shows a rare animal, or rather one 
that has become rare. While it was formerly wide- 
spread and numerous in the temperate and even the 
colder parts of Europe and Asia, and also of America, 
it has disappeared quickly wherever it came in contact 
with human beings, and although so familiar an object 
years ago, there are now comparatively few people 
in Europe, especially in Germany, who have had an 
ooportunity of seeing a beaver in its natural state. 
The land was too highly cultivated, for the rodent re- 
quires lonely, uncultivated regions for his home, and 
he was hunted because he made havoc among the 
young trees and for the sake of his fur, his meat, which 
many like, and for the perfume secreted by certain 
glands of his body, so that beavers, like many other 
animals, have been decimated. 

The beaver is one of the most important rodents. 
As the body of a full grown male is about 2 feet 7 
inches long and weighs about 60 pounds, there are few 
rodents that surpass him in size ; in Europe he has no 
equal among the rodents. The broad head, somewhat 
narrowed toward the front, on a short, thick neck, and 
the stout body, which is wider at the rear, give the 
animal a clumsy look. The webbed hind feet indicate 
its amphibious nature, and his tail is of such a pecu- 
liar shape that any child could recognize him by it; it 
is flattened, so that when one looks down upon it, it 
seems to be egg-shaped, and it is covered with little 
angular scales. The color of the tail is dark gray, 
while the thick fur on the animal's back is chestnut 
brown and that under the body is lighter. 
The beaver's chief tools are his very large 
chisel-shaped teeth, which are very long 
and prominent. His nose and ears are 
well adapted for his aquatic life, for the 
little short ears that are nearly hidden in 
the fur can be laid so flat on his head as 
to effectively exclude all water, and in a 
similar manner the nostrils are closed by 
thick flaps. For years past busy fancy 
has added many fables and fairy stories 
to the accounts of the beaver's life and 
habits, but these are sufficiently interest- 
ing without such additions, especially 
where he can enjoy undisturbed security. 

We must go to lonely parts of Asia or 
North America, particularly to Canada — 
the latter has the beaver in its coat of 
arms — to find large colonies or societies 
of beavers, for they settle on rivers and 
streams that run through forests in 
which the sound of the ax has never 
been heard, building in their character- 
istic fashion. Their dome-shaped houses 
or "lodges," which are sometimes nine 
feet high, serve as temporary dwellings to 
be used in case the underground dwellings 
are flooded. The latter are entered by 
long tunnels that open in deep water. 
The neighboring wood furnishes the 
materials for the "lodges;" even thick 
trees fall victims of the sharp teeth of the 
beaver, and are skillfully cut up. The 
branches and twigs, the bark of which 
forms his food, are all used for building, 
being placed one upon the other without 
regularity ; but the beaver, a natural 
marine architect, saves the thicker stems 
for a different purpose. If the level of 
the water in the stream on which he has settled is 
subject to marked variations, he builds a dam reach- 
ing from one bank to the other, these dams often being 
650 feet long and several yards thick at the base. The 
thick logs are driven into the ground and bound to- 
gether by thinner branches, and then the whole is 
covered with earth, mud and water plants, forming a 
scientifically built dam. When a large colony has 
settled in a safe place in the wilderness regular cities 
grow up, and the appearance of the landscape is en- 
tirely changed by the thinning of the woods and the 
formation of extensive ponds by tho dams, for genera 
tion after generation works on, increasing the size of 
the settlement until the beaver cities in the lonely 
wood can compete for age with the cities of men. In 
our thickly populated Germany we look in vain for 
large colonies of beavers, for they are entirely extinct 
in most parts of the empire, and where individuals are 
found they do not build lodges, but content them- 
selves with underground dwellings like those of the 
otter ; only a few districts can now boast of possessing 
beaver lodges, but a few years ago a colony of thirty 
individuals was discovered not far from Schonebeck, 
on the Elbe. Strict game laws have procured a home 
for him here, and here opportunity is still offered to 
observe him living under natural conditions. For ages 
there were colonies of beavers on certain parts of the 
Elbe and on the Danube, but in the course of time he 
has become a stranger in his own land. — lllustrirte 
Zeitung. 



Costs of manufacturing. 

The movement which is being made in Congress to 
reduce the tariff oncottonand woolen goods is of great 
interest to the people who have their money invested 
in those industries. They have made great efforts to 
have their rights protected to s,uch an extent that they 
can manufacture goods for home consumption and suc- 
cessfully compete with the foreign manufacturer who 
is so eager to obtain admittance to our markets. It is 
probably an established fact that, whatever tariff bill 
is passed by Congress, the duties on cotton and woolen 
goods that are imported will be lower than under the 
McKinley bill. With these facts staring us in the face, 
there seems to be but one course for American manu- 
facturers to pursue, and that is to reduce the cost of 
manufacturing their goods. Can this be done to any 
extent, or to such an extent that, should the tariff bill 
now under discussion become a law, our mills can be 
operated at a profit ? This is a serious question and 
one deserving much thought. 

A close observation in several of our leading mills, 
both cotton and woolen, within the last three weeks, 
shows us that few, if any, of them have reached the 
point where a reduction in the cost of their goods can- 
not be made. If this is a fact, the question then comes, 
How can this be done ? Let us refer to a few ways in 
which, in our opinion, quite a reduction in the cost of 
labor in our mills can be made ; first, there are many 
mills which aie using very poor machinery — machinery 
that has been in use from twenty to thirty-five 
years. It is of light build, can only be operated 
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THE BEAVER. 

at a slow speed, and is of the kind that requires more 
hands to look after it, even to obtain a small product, 
than the improved machinery of the present time 
would require to obtain an increase of 25 or 30 per cent, 
occupying the same floor space in the mill, and not 
taking much, if any, more power to operate it. In 
fact, many of our mills are full of machinery that should 
long ago have been consigned to the scrap heap and 
new put in its place. 

Another fact is, many, in fact most, of our mills have 
more help than is required to take care of their ma- 
chinery. Employes should have work enough put upon 
them to keep them busy. Not working all the time 
on the keen jump, but enough so that by keeping busy 
they can easily perform their task. To bring this 
change about requires good management on the part 
of overseers. They should be ever present in their 
rooms, unless having special business in some other 
portion of the mill or yard. This being the case, they 
should attend to that duty as soon as possible and 
return to their rooms. Their continual presence among 
their help, even if there is nothing for them to 
do, is worth a great deal— a fact that every agent and 
superintendent should impress upon their minds and 
insist on its being enforced. Our mills are workshops. 
The employes are there for a business purpose. Every 
one of them is supposed to and should have sufficient 
work put upon them to require their full attention and 
best efforts to perform it during working hours. Over- 
seers should watch carefully and ever be on the alert 
to check all visiting of their help from one room to an- 
other, which is done to such a larg-e extent in mills at 
the present time. When the overseer is in his room, 



or department which may contain one or more rooms, 
he should not spend his entire time perched on a high 
stool at his desk, but should be circulating about, 
watching his machines, seeing that no bad work is be- 
ing made, and if the machinery is in good order to per- 
form its work; not trusting too much to his second hands, 
but looking himself, to quite an extent, after his sec- 
tion men, ever studying the interests of the company or 
individual that employs him, and ascertaining if there 
is not some place where he can better his work, and al 
the same time reduce the cost of manufacturing in his 
department. Overseers, as a rule, are a well-paid class 
of men, and they should look after their departments 
as closely as if they were in business for themselves 
and every dollar of capital invested was their own. 

Another point we would mention, and this we have 
carefully studied and know we are right in the asser- 
tion, that the waste in our mills is not looked after to 
the extent that it should be. A tour among the cotton 
and woolen mills in the old country plainly shows us 
that in the working of the waste made in our mills we 
are greatly behind the English. It is surprising to see 
the marked difference between American and European 
manufacturers in that one thing alone. We do not 
place value enough upon the waste made in our mills. 
Visit any manufacturing point, and you will find waste 
dealers carting away from our mills enormous quan- 
tities of waste for which they pay a very small price. 
This waste is worth to the very manufacturer who is 
selling it, if properly utilized, nearly double what the 
waste dealer pays for it. 

Another point we would mention, and 
a very important one it is, too, and that 
is the excessive cost of power in most 
of our mills where steam is used. This 
comes from two sources : First, the boil- 
ers, grates, and steam appliances are such 
that from one-third to one-half more coal 
is burned than should be to produce the 
power that is used. In many cases fire- 
men are not carefully enough instructed 
about keeping their fires ; a great deal of 
coal is wasted needlessly through the 
carelessness and ignorance of the firemen, 
even when the steam appliances are in 
fair condition. The second thing is the 
enormous amount of friction in the main 
lines of shafting in many mills. The 
shafting is not kept leveled up as it should 
be ; therefore, instead of there being per 
haps 15 or 20 per cent of power used to 
overcome this, 30 and 35 per cent is used 
in many cases, and when you waste it you 
waste money. 

It is a fact, although we dislike to admit 
it, our cotton and woolen mills, as re- 
gards machinery and the improved 
methods of manufacturing at a low cost, 
in discipline, etc., are very much behind 
those in England. We will allow that 
many machines are in use there that we 
do not hear of, and perhaps for the class 
of goods we are now making we do not 
need them, but on a common run of work 
we are very much behind the English 
manufacturers. The disclipine of our 
mills does not begin to equal theirs. This 
is a needless neglect, and can easily be 
remedied. Many of the places where we 
are weak in our mills can be strengthened 
at little or no cost. A close observation also shows that 
many of our mills have more overseers than is really 
needed. A doubling up can be done at profit in many 
cases by paying the second hands a little more, and 
securing better ones. The points we have mentioned 
are only written after having carefully studied this 
matter through personal observation, both in this 
country and in England, and our manufacturers will 
And we are right in every assertion, if they will take 
pains to investigate them fairly. It is our opinion 
that we can produce cotton and woolen goods in this 
country at a much less cost than is being done at the 
present time, and we believe our manufacturers will 
support us in this statement. — Boston Journal of Com- 
merce. 



The Columbian Exposition medal. 

For the reverse side of the medal, a design of Charles 
E. Barber, of the Philadelphia Mint, has been ac- 
cepted, that of St. Gaudens for the obverse being re- 
tained. The original design for the reverse was re- 
jected because of its nude figures, in place of which 
the accepted design contains a shield with the fol- 
lowing inscription: " World's Columbian Exposition. 
In Commemoration of the Four Hundredth Anniver- 
sary of the Landing of Columbus, BJDCCCXC1I, 
MDCCCXCIII," and a place for the name of the re- 
cipient of the medal. The shield is surmounted by the 
globe, at either side of which are female figures repre- 
senting Fame. It is said that it will require three 
months to finish the engraving, on account of this 
delay in obtaining designs acceptable to the au- 
thorities. 
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Natural History Notes. 

The Stability of Characters in Mushrooms.— Culti- 
vators have long known that there exists a large num- 
ber of varieties of the common mushroom, and that 
their characters are so clearly defined that certain ex- 
perts claim to be able to recognize their mushrooms in 
the midst of the hundreds of baskets that daily reach 
the market. In fact, they distinguish such varieties by 
the color, by the presence or absence of scales, by cer- 
tain circular blotches of the color of wine lees, by the 
reddish color to the touch, etc.; but what is the botani- 
cal value of these varieties? Within what limits are 
they permanent ? That is something that no one can 
at present say. No gardener can, in fact, cultivate a 
given variety indefinitely, since, at the end of three 
successive cultures, on an average, the vitality of the 
spawn diminishes, and it would be to expose himself to 
serious losses to desire to preserve a given mushroom 
too long. Experts well know, on the contrary, that 
during the successive cultures made with a certain 
spawn the mushroom gathered always preserves a large 
number of constant characters, since, in their cultural 
processes, they merely divide the spawn. The ordinary 
experience of cultivators, therefore, in nowise proves 
the fixedness of the varieties of the ordinary mushroom, 
but merely establishes the point that if the spawn per- 
petuates itself, it is always the same crop that is 
gathered. But is the stability of the characters that 
define a variety as great when, instead of dividing the 
spawn, we reproduce the fungus by spores ? Such is 
the problem that Messrs. Constantin and Matruchot 
have endeavored to elucidate. 

The results of the experiments that they have under- 
taken to this effect have shown that the characters of 
varieties are kept up with remarkable fixedness. The 
cultivators who furnished the specimens submitted to 
these experiments did not hesitate to recognize their 
products as identical with those that had served as a 
starting point. Hence it follows that the color of the 
pileus, its scaly or fibrillose aspect, and the presence 
of a more or less persistent veil are hereditary charac- 
ters of a stability that has hitherto been unsuspected. 
Along with these constant, characters, there are others 
that are variable, for example, the size and consistency 
of the fungus and the relative dimensions of the stipe 
and pileus. But it should be known that such varia- 
tions are likewise observed in culture through division 
of the spawn. 

In short, there results from these experiments the 
important fact that in the future it will be possible to 
apply the process of selection to the cultivated varie- 
ties, and particularly to bring the selection to bear upon 
the varieties with a white pileus, which cultivators 
usually prefer. There is even reason to believe that 
such successive selections will gradually render the 
products obtained more perfect, just as has been the. 
case with a large number of cultivated phanerogams. 
A Great Botanical Work. — The first part of the " In- 
dex Kewensis" is now in the hands of botanists. Since 
the publication of the second edition of Stendel's 
" Nomenclator Botanicus, " in 1840-1, there has been no 
other attempt to collect and publish the names of the 
thousands of plants described in the botanical litera- 
ture of all nations. The " Index Kewensis " is whatits 
title implies, as it gives references to the place of pub- 
lication of each genus and each species. The founda- 
tion of this work, upon which Mr. B. Daydon Jackson 
and several assistants have been engaged ever since 
January, 1882, may be claimed for the late Sir William 
Hooker, who, in a brief preface, gives the following his- 
tory of the publication : 

''Shortly before his death, Mr. Darwin informed me 
of his intention to devote a considerable sum in aid or 
furtherance of some work of utility to biological science; 
and to provide for its completion, should this not be 
accomplishedduring his lifetime. He further informed 
me that the difficulties he had experienced inaccurately 
designating the many plants which he had studied, and 
ascertaining their native countries, had suggested to 
him the compilation of an index to the names and 
authorities of all known flowering plants and their 
countries, as a work of supreme importance to students 
of systematic and geographical botany, and to horti- 
culturists, and as a fitting object of the fulfillment of 
his intentions. 

"I have only to add that, at his request, I undertook 
to direct and supervise such a work ; and that it is be- 
ing carried out at the herbarium of the Royal Gardens, 
Kew, with the aid of the staff of that establishment." 
Sir Joseph Hooker himself has devoted an immense 
amount of time to the herculean and monotonous task 
of revision, and has brought his vast personal knowledge 
to bear on the independent but by no means inconsid- 
erable task of settling the geographical distribution. 
Mr. Daydon Jackson estimates that the complete work 
will contain about 400,000 names and many more ref- 
erences; and the first part contains nearly 110,000 names. 
The period covered is from the establishment #f 
binominal nomenclature by Linnaeus down to the end 
of 1885. If nothing occurs to hinder the present rate 
of progress, the whole work will be issued by the mid- 
dle of 1895. 
The Insects of Primary Times. — Insects existed as 



long ago as the Silurian epoch. In the Carboniferous 
period they were numerous in species belonging to at 
least four orders, the Neuroptera, Orthoptera, Homop- 
tera, and Thysanoura. Manyof them were of extremely 
large size, and some exceeded in dimensions the largest 
animals of this group that live in the present time. 
Some, in fact, had a spread of wings of nearly 28 
inches ! 

Although, in its general feature, their organization 
was the same as that of the insects that exist around 
us, it exhibits characters of a great importance in cer- 
tain types, for these shed considerable light upon cer- 
tain obscure points of the morphology of these animals 
and mark the successive stages that the insect type 
has passed through before reaching its final form. In 
the first place, the thorax is divided into three seg- 
ments, instead of forming a single mass, as is generally 
seen. The first thoracic segment of the present insects ' 
carries the first pair of legs, but is always deprived of 
wings. These organs of flight are inserted upon the 
meso and metathorax. Some of the insects of the Car- 
boniferous age exhibit this arrangement, but there 
are others in which the number of wings corresponds 
to that of the legs, and in which a pair of wings occu- 
pies the first thoracic segment. These arthropods are, 
therefore, hexapterous as they are hexapodous. These 
first wings, which are smaller than the others, resem- 
ble the rudimentary elytra of the mesothorax of the 
phasmids. It is probable that when we shall come to 
know the insects that have preceded those of the coal 
period we shall find that the dimensions of the pro- 
thoracic wings were almost equal to those which come 
after, or else that the three pairs of wings were small 
and equal to each other. These alar appendages of 
the prothorax have disappeared in the insects of our 
time. Besides, several of these ancient insects have 
preserved in the adult state characters that are found 
in our day only in the nymphs or in thelarvee. 

If we examine the fossil insects from the view-point 
of the relations that they offer with the present fauna, 
we see that they differ in toto from the living types, 
not only specifically and generically, but even to such 
a point that they cannot enter the families created for 
the types that exist at present. It has, therefore, been 
necessary to form new groups to take a place in the 
natural orders. The Neuroptera are largely represent- 
ed, and offer a great variety of forms. The order of 
Orthoptera is represented by cockroaches, phasmids, 
locusts, and crickets; that is to say by about the same 
groups that still live. Yet we observe quite notable 
secondary differences between these ancient insects and 
their present representatives, an«l which reside mainly 
in the arrangement of the wings. 

Another character of the highest interest is met with 
in the Blattarise (cockroach family). The species of 
our epoch lay their eggs inclosed in ovigerous capsules, 
others are oviparous. The Palseblattidse, on the con- 
trary, were provided with an ovipositor and laid their 
eggs one by one, as do our Phasmidee and Locustari*. 
The present Phasmid* have the wings of the first pair 
reduced to the state of scales; the coal Protophasmidie 
had the four wings well developed. 

The Homoptera were represented in primary times 
by types whose wing nervation recalls that of the 
Fulgorid*, but while the latter have very short anten- 
nae, these organs in the Protofulgorid* were highly 
developed. 

Finally, some species possessed elongated buccal 
pieces, and this permits us to believe that these insects 
sucked the juices of vegetables with these instru- 
ments. 

A study of the primary fossil insects corroborates the 
data furnished by plants relative to the climatology of 
the Carboniferous epoch, and proves that the atmo- 
sphere was then humid and warm, and that the light 
was undoubtedly intense. 

The Guests of the Florida Gopher.— The Florida 
gopher (Gopherus polyphemus) is a tortoise that at- 
tains a length of 10 or 12 inches and weighs 8 or 10 
pounds. It excavates galleries 18 or 20 feet in length 
in sandy ridges remote from water, which descend in a 
straight course at an angle of 35°, terminating abruptly 
at a depth of 8 or 9 feet beneath the surface. It is a 
reptile of ancient lineage, whose burrowing habits were 
probably established in ages zoologically remote. Like 
its European relative, it is a long-lived animal, and its 
habitation, once completed, is maintained and occu- 
pied for a long series of years. Such an ancient and 
well established domicile, with entrance always open, 
naturally serves as a place of refuge for many animals 
when hard pressed by enemies or to night prowlers 
i when daylight overtakes them far from their 
proper homes. Even the rattlesnake is said to have 
more than a passing acquaintance with those cool re- 
treats. Among the permanent guests of this reptile is 
what is popularly called the gopher toad, an animal 
which is really a frog, and of the habits of which no- 
thing is known. Mr. Henry G. Hubbard, wishing to 
know something more of the gopher and its associates, 
was led to undertake the laborous task of excavating 
I and thoroughly examining one of the burrows. The 
I result of his examination was the discovery of thirteen 
' species of insects, ten of them new to science and one 



representing a new genus. A few of them were charac- 
terized by the lack of color and the distinctly subter- 
ranean appearance that mark a true cave insect and 
dweller in darkness. The differentiation of the various 
forms from their allies above ground had not proceeded 
so far as to produce profound modifications of structure, 
yet the variation that had been caused by thishalf cave 
life was quite pronounced. It was shown in many of 
the species, not only by a loss of color, but by a more 
glabrous surface of the body and a greater slenderness 
of form than is found in related species. The new 
species found by Mr. Hubbard are described (some of 
them with figures) in the May number of Insect Life. 

That a gallery in the sand of so diminutive propor- 
tions as a gopher's burrow can harbor so large a num- 
ber of hitherto undiscovered insects, and afford an en- 
vironment potent to effect such changes in the struc- 
ture and life of animals, might well seem incredible 
were it not for the very unique conditions which here 
exist. The temperature of the burrows varies but five 
degrees throughout the year, the extreme in winter 
being 74° F. and in summer 79° P. 



An Electrical Dinner. 

The City of London Electric Lighting Company, 
Limited, gave lately a large banquet at the Cannon 
Street Hotel, for the purpose of demonstrating the 
feasibility and convenience of cooking by electricity. 
Engineering says : Before the dinner commenced the 
guests were invited to see the apparatus at work, and 
had the opportunity of inspecting the joints, poultry, 
fish, vegetables, etc., frying and simmering in the 
electric ovens and saucepans. A temporary kitchen 
had been setup close to the dining room ; this was, of 
course, perfectly easy to do, as there were no flues to 
provide for the escape of the products of combustion 
of coal and gas. The influence of the near proximity 
of the cooking apparatus was felt in the hot state of 
the viands. Instead of having to travel a long dis- 
tance from a kitchen, either underground or on the 
highest story of the building, arriving halt cold, as is 
too often the case atpublic dinners, they were brought 
direct from an adjoining apartment, and were served 
before they had commenced to cool. The cooking 
was in every way excellent, and left nothing to be de- 
sired ; as, indeed, it should be when the heat is under 
absolute control, and there are no products of com- 
bustion to mingle with the delicate flavor of the com- 
estibles. At the close of the dinner the lord mayor— 
an authority every one will respect — declared that it 
had been in every way satisfactory. The chairman. 
Sir David Salomons, explained that there were 120 
guests, and 60 units of electricity, costing exactly £1, 
had been used in cooking the dinner. This works out 
to 2d. per head, or02d. percourse, a truly insignificant 
amount. While the company charge 8d. per unit for 
current used for lighting, they charge only id. for that 
employed for cooking and motive power. Dr. Silvanus 
Thompson, in reply to the toast of 'Success to the 
Development of Electricity," recalled a former electric 
dinner given in 1749 by Benjamin Franklin on the 
banks of the Schuylkill. The turkey was killed by an 
electric shock, and cooked by a fire kindled by an 
electric spark, while various electric experiments seem 
to have served as entrees in an intellectual euter- 
tainment which preceded the dinner. Dr. Thomp- 
son's wonderful knowledge of early scientific history 
renders his speeches, on such occasions as these, most 
interesting. 



Watering Oarden Plants. 

Watering garden plants, as commonly practiced, is 
an absolute injury to vegetation, for the reason that it 
is not done plentifully enough. When the earth is dry 
and hot, the application of a little water only increases 
the heat and has a tendency to make the soil more 
compressed and drier than before. The most of our 
soils are more or less calcareous, and the action of the 
sun's heat has the same effect as heat upon limestone. 
The carbonic acid is expelled, and when brought in 
contact with moisture heat is generated, and unless 
sufficient water is applied to overcome the heat, vege- 
tation suffers. A sprinkling pot should never be used 
in time of drought, unless the soil around the roots of 
the plants is at the same time thoroughly soaked, and 
the watering should always take place after sunset, 
when the dew has begun to fall. 

This is in accordance with natural laws. Rain and 
.unshine seldom appear together, and, further, when 
nature waters vegetation the atmosphere is filled with 
moisture. Pool water and soapsuds are good for the 
garden, and cistern water may be used, but should be 
exposed to the sun and air through the day before ap- 
plying. Strong liquid from the barnyard is death to 
garden plants and should only be used after diluting 
until very weak. My plan of watering to avoid mak- 
ing a hard surface crust around the plants, says a 
writer, is to dig three or four holes on the different 
sides of the hill a few inches away, and into these 
pour not less than one pailful of water, and after all 
has soaked in replace the dry earth, and then with 
watering pot sprinkle the dry earth. — Farmers'' Voice. 
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A BEAUTIFUL FIREPLACE. 
The accompanying illustration of a dining-room 
fireplace is taken from a celebrated Scotch residence 
located in Edinburgh. The engraving first appeared 
in the Furnisher and Decorator and subsequently in 
the Architects and Builders Edition of the Scientific 
American. It is a tasteful and harmonious design ; 
a good example of the class of large fireplaces now in 

vogue. 

m 1 ■ 1 m — 

Xlie Railways of the United States. 

The Inter State Commerce Commission has lately 
made its sixth statistical report. 

The total mileage of railways in the United States 
on June 30, 1893, was 176,461 '07, being an increase dur- 
ing the year of 4, 897 '55 miles. The corresponding in- 
crease during the 
previous year 
was 3,16078, from 
which it appears 
that there was 
some revival in 
railway construc- 
tion during the 
year covered by 
the report. The 
number of roads 
abandoned dur- 
ing the year was 
nineteen. The 
total length of 
line, including all 
tracks, was 230,- 
137 -27, which in- 
cludes 10,05136 
miles of second 
track and 42,- 
043-40 miles of 
yard track and 
sidings. 

The total num- 
ber of locomotives 
on June 30, 1893 
-was 34,788, being 
an increase of 
1,652 during the 
year. Of these, 
8,957 were passen- 
ger locomotives, 
18,599 freight lo- 
comotives, and 
4, so9 switching- lo- 
comotives, the re- 
mainder being 
unclassified. The 
total number of 
cars owned by 
the carriers mak- 
ing report was 
1,119,878, to which 
should be added 
154,068 leased 
cars, making a 
total of 1,273,946 
cars operated dir- 
ectly by the car- 
riers. This shows 
an increase in the 
number of cars 
directly control- 
led of 58,854 dur- 
ing the year. Of 
the total number 
of cars, 31,384 
were in the pas- 
senger service and 
1,047,577 in the 
freight service. 
The number of 
passengers car- 
ried per passen- 
ger locomotive 
was 66,268, and 
the number of 

passenger miles per passenger locomotive was 1,588,601. i 
These figures show an increase in the efficiency oi 
passenger locomotives. The number of tons of freight 
carried per freight locomotive was 40,062, and the 
number of ton miles accomplished per freight locomo- 
tive was 5,031,889. These figures show no change in 
the efficiency of freight locomotives as compared with 
previous years. 

The total number of employes in the service of rail- 
ways on June 30, 1893, was 873,602, being an increase 
of 52,187. Of this total of employes, 35,384 are assigned 
to the work of general administration, 256.212 to main- 
tenance of way and structures, 175,464 to maintenance 
of equipment, and 397,915 to conducting transporta- 
tion, the remainder, 8,627, being unclassified. 

The aggregate of property properly classified as rail- 
way capital was on June 30, 1893, $10,506,235,410, which 
shows railway Capital equal to $63,421 per mile of line. 
The amount of stock outstanding was $4,668,935,418, of 



which $3,982,009,602 was common stock, the remainder, 
$686,925,816, being preferred stock. The funded debt 
outstanding was $5,225,689,821, classified as follows : 
Mortgage bonds, $4,504,383,162; miscellaneous obliga- 
tions, $410,474,647; income bonds, $248,132,730; and 
equipment trust obligations, $62,699,282. The amount 
of investment in the railway securities has increased 
during the year from $1,391,457,053 to $1,563,022,233, 
being an increase of $171,565,180. 

The amount of stock paying no dividends during the 
year was $2,859,334,572, being 61 24 per cent of the total 
stock outstanding. 

The total dividends paid was $100,929,885. The 
amount of mortgage bonds paying no interest was 
$492,276,999, or 10 "93 per cent of the total of mortgage 
bonds, and the amount of income bonds paying no 




the year 1893 shows a surplus of $8,116,745, which is 
lessthanthe surplus of the previous year by $5,919,311. 
The number of railway employes killed during the 
year was 2,727, being greater by 173 than those killed 
during the previous year. The number of employes 
injured was 31,729, being greater by 3,462 than the 
number injured the previous year. The number of 
passengers killed during the year was 299, being less 
by 77 than the number killed the previous year, and 
the number injured was 3,229, being two in excess of 
the number injured the previous year. Of the total 
number of deaths to employes on account of railway 
accidents, 433 were due to coupling and uncoupling 
cars, 644 to falling from trains and engines, 73 to over- 
head obstructions, 247 to collisions, and 153 to derail- 
ments, the remainder being due to causes not so clear- 
ly defined. A n 
assignment of ca- 
sualties to the op- 
portunity offered 
for accidents 
shows one em- 
ploye to have 
been killed for 
every 320 men em- 
ployed, and one 
to have been in- 
jured for every 
28 men employed. 
The most danger- 
ous service is that 
of trainmen, and 
for these the sta- 
tistics show one 
employe to have 
been killed for 
every 115 train- 
men, and one em- 
ploye to have 
been injured for 
every 10 engaged 
in this service. A 
similar compari- 
son shows one 
passenger to have 
been killed for 
each 1,985,153 pas- 
sengers car ried, 
or for each 47,588,- 
966 passenger 
miles accomplish- 
ed, and one pas- 
senger injured for 
each 183,822 pas- 
sengers carried, 
or for each 4,406,- 
659 passenger 
miles accomplish- 
ed. 



A DINING-ROOM FIREPLACE IN A SCOTCH RESIDENCE 



'• lerest was $204,864,269, or 8256 per cent of the total 
of income bonds. 

The total number of passengers carried during the 
year ending June 30, 1893, was 593,560,612. 

The number of tons of freight reported by the rail- 
ways for the year was 745,119,482. Ton mileage was 
93,588,111.833. 

The gross earnings from operations on the railways 
of the United States for the year ending June 30, 1893. 
was $1,220,751,874, being an increase of $49,344,531 
over gross earnings reported in the previous year. 
Operating expenses during the year were $827,921,299, 
being an increase of $46,923,303 over the previous 
year. 

The final net income available for dividends was 
$111,058,034, being a sum less than the corresponding 
amount for the previous year of $4,907,157. After de- 
ducting from this amount the dividends paid, the 
income account of railways in the United States for 



Wood Pulp 
Pipes. 

Wood pulp is 
agitated with wa- 
ter and rolled on 
a tube. After the 
pulp is wound to 
a sufficient thick- 
ness around the 
tube, and the ex- 
tra amount of wa- 
ter drains away, 
it is placed on end 
and the interior 
mould is with- 
drawn, leaving 
the wood pulp 
tube, which is 
held on suitable 
supports and 
dried until the 
water is evaporat- 
ed. The further 
process consists of 
dipping it into a very hot solution of asphaltum and 
other materials, which penetrate the whole sub- 
stance. The ends are then squared up, and the 
threads cut, or taper finish is made in the usual 
manner of wrought iron pipe. 

This material, when finished, possesses high elec- 
trical resistance, rendering it suitable for under- 
ground conduits for electric wires. As a non-con- 
ductor it is free from being impaired by electrolytic 
action from earth return currents, which have become 
such a serious factor in impairing the water and gas 
pipes in cities where the street tramcars are propelled 
by electric motors using earth return circuits. Its re 
sistance to acids and alkalies fits it for use in chemi- 
cal works. As a non-absorbent of water it is free from 
any difficulties due to expansion and contraction. The 
bursting strength of the tube is said to be from 150 
pounds to 250 pounds per square inch, according to 
the size. It can stand a temperature of 150 degrees. 
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Notes on Science and 

Composition of Amethysts and Turquoises. — That 
the structure of some minerals often presents a certain 
indeterminateness is well known. Mr. A. Carnot, 
whose researches upon the presence of fluorine in 
fossil bones will be recalled, having devoted himself to 
the study of the chemical composition of amethysts 
and turquoises, has ascertained that all amethysts con- 
tain fluorine. As for turquoises, there is reason to make 
a distinction between those of Oriental and western 
origin. The former are true minerals and contain no 
trace of fl uorine ; as for the latter, they contain fluorine 
in the same proportions as the bones of the tertiary 
epoch. This conclusion is a confirmation of the hy- 
pothesis emitted as to the origin of such turquoises, 
that is, that they are nothing more, in fact, than the 
product of the fossilization of the teeth of animals. 

Analysis of 'Steel. — One of the great difficulties met 
with in the analysis of iron and steel is due to the 
enormous excess of oxide of iron amid which it is ne- 
cessary to operate, and which, when it is obtained in a 
gelatinous state by humid way, carries along all or a 
portion of the other elements and often completely 
masks the presence of them. Mr. H. K. Bamber, at 
the recent meeting of the Iron and Steel Institute, 
recommended a method that has given him excellent 
results, and surmounts the above mentioned diffi- 
culty. He attacks 13 grammes of the metal with 
nitric acid; saturates incompletely with pure carbonate 
of soda, and then evaporates to dryness. The oxide of 
iron resulting from the decomposition of the nitrate re- 
mains in a pulverulent state, all the other bodies re- 
maining in combination with the soda. He places the 
product in distilled water containing a small quantity 
of carbonate in solution and passes the whole through 
a double filter, which retains the oxide of iron. All 
the other elements are contained in the soda solution, 
which is analyzed by the ordinary methods. 

Mr. Bamber claims that he has thus detected in the 
majority of steels small quantities of chromium, 
arsenic, and molybdenum, the presence of which was 
unsuspected. 

The Broioning of Oakioood. — According to the Moni- 
teur Industriel, the dark oak employed in decorative 
woodwork is prepared by submitting the wood to the 
action of ammoniacal vapors, which rapidly give the 
dark tint that is in so much request. The method con- 
sists simply in arranging the material to be rendered 
of a dark color in a tight room into which no light 
penetrates. For small pieces, a large box whose joints 
are closed with strips of paper glued to the places 
whence the vapor might escape fully suffices. For 
larger pieces there should be a hermetically closed 
room. Into the box or room are put several flat glass 
vessels containing liquid ammonia, and placed upon 
the floor so that the vapor may fill the space and give 
the tannin of the oak a very dark brown color, which 
will not be altered if a little of the wood be removed 
from the surface. The liquid should not touch the 
wood, and the depth of the color will depend upon the 
quality of the ammonia employed and the length of 
time of the exposure to its fumes. 

Concentration of Sulphuric Acid by Electricity. — 
The industrial concentration of sulphuric acid presents 
certain difficulties that are due to the fact that only 
platinum, glass or porcelain vessels can be employed. 
The use of platinum has prevailed in practice by reason 
of the fragility of glass and porcelain apparatus, but 
the employment of it is costly, although the researches 
of Messrs. Faure and Kessler have reduced to a mini- 
mum the quantity of this metal brought into play. 
Moreover, it is found that the sulphuric acid always 
dissolves a small quantity of the metal, so that the ap- 
paratus have but a limited duration. 
. The Electrician announces that Mr. Bertram Blount, 
in order to obviate this inconvenience, proposes to heat 
the acid to be concentrated by means of a platinum 
conductor entering the liquid and traversed by an elec- 
tric current sufficient to raise its temperature to 150° 
above that of the acid. The latter may therefore be 
placed in non-metallic vessels, which s,re no longer sub- 
ject to breakage, since they do not transmit heat. In 
order to be concentrated from 60° to 66° B. , 117 kilo- 
grammes of acid require 32,679 heat units, say 44 '2 
horse hour. It results from these figures that electric 
concentration requires an output of fuel five times 
greater than direct condensation ; but by reason of the 
advantages enumerated above, it is possible that the 
final cost of the operation may, notwithstanding, be 
less than by direct heating, especially in the case of a 
motive power produced by waterfalls. 

Mr. Blount recommends the use of a platinum wire 5 
millimeters in diameter and 77 centimeters in length 
heated to 480° C. by a 364 ampere current. Such a wire 
would be able to concentrate 24 kilogrammes of acid in 
five hours 

be 5 volts. It seems insufficient to cause a sensible loss of 
platinum through electrolysis, and any such loss might 
be completely eliminated by the use of alternating 
currents. 

Preservation of Fruit with Lime. — More or less at- 
tention has been paid for some time past to the sub- 
ject of the preservation of fruits and roots by means 



of powdered quicklime. An interesting communica- 
tion, says Le ffenie Civil, has recently been made by 
Mr. Monclar to the Agricultural Society of Albi on the 
subjectof the results of his experiments in this direction. 
He exhibited in support of his assertions some chasselas 
grapes which were perfectly preserved, and which were 
as round and plump as they were on the day that they 
were gathered. The taste also was the same, except 
perhaps that it was a little more saccharine. Unfor- 
tunately, despite the fact that they had been washed, 
some traces of lime remained upon a few of the ber- 
ries. They had remained embedded in the lime for 
seven months. Mr. Monclar stated that, after they 
had remained only four or five months therein, a wash- 
ing caused the whole of the lime to disappear. He 
added that his grapes had been perfectly preserved 
during the entire winter for two years. About the 
middle of March only a tenth were spoiled, and a month 
later about half of them. In order to have perfect 
success, it would be prudent not to put off the con- 
sumption of the fruit be3 - ond the beginning of March. 
Mr. Monclar also exhibited some apples that had been 
preserved in the same way for a long time and that 
were found to be in a perfect state. 

Volatility of Iron. — Some experiments made by Mr. 
Fleitmann upon the welding of iron with nickel have 
brought to light some very curious facts as to the vola- 
tility of iron and its atomic penetration. In these ex- 
periments, the adhesion of the two metals was such 
that it became impossible to separate them by me- 
chanical action, and a chemical examination demon- 
strated a true alloyage — an intimate composition, 
although the welding had been done at a temperature 
lower by 500° or 600° than the point of fusion. 

Other experiments have established the volatility of 
iron at a cherry-red temperature. Two superposed 
plates of iron and nickel having been submitted to the 
same heat, the iron passed over to the nickel in nota- 
ble quantity without there resulting either welding or 
adhesion of the surfaces. There formed over the entire 
plate of nickel an alloy with the iron which, in plates 
of one millimeter, penetrated to a depth of 0*05 of their 
thickness and contained on an average 24 per cent of 
this metal, the proportion being naturally greater at 
the surface. 

An important fact to be noted is that the passage of 
the iron to the nickel is not reciprocated. While 
the combination is shown at the surface of the nickel 
plate by the silvery luster of an iron alloy of 50 per 
cent of nickel, the iron plate remains intact and pre- 
serves the dead appearance that it received from scour- 
ing. This penetration of the iron can also be ascer- 
tained by the scales. 

The volatility of the iron in this particular case still 
awaits an explanation. It is not known whether it 
must be attributed to traces of ferric cyanide, chloride 
or carbide. At all events, the very exceptional welda- 
bleness that it shows, as compared with other metals, 
must depend upon a volatilization partial to a tem- 
perature much lower than the point of fusion. 

The Natural Varnish of Japan. — The famous var- 
nish so extensively employed by the Japanese for lac- 
quering various articles of furniture and small ware is 
obtained from a tree known to science as Rhus verni- 
cifera. This varnish tree, which is called urushi-naki 
by the Japanese, grows to a height of about thirty feet, 
and, at the age of forty years, its trunk is forty inches 
in diameter. It reaches its greatest perfection at its 
eighteenth year, and then produces its largest yield of 
lac or varnish. This is obtained by making incisions 
in the bark in a horizontal direction, an operation that 
may be performed at any time between April and 
October. Later in the year the lac is very thick and 
viscid, so that the collecting of it is attended with 
much greater difficulty. The lac tapper carries his 
own peculiar bow-shaped knife, made for this purpose, 
with which he cuts a 2 millimeter gash in the trunk of 
the tree and then draws the point of the knife through 
the cut again in order to remove any chips formed by 
the first incision. This cut is made low down. On the 
opposite side of the trunk, a little further up, he makes 
a second cut, and then on this side again, and so on, 
until he has made from six to ten such incisions. After 
he has operated thus upon about a dozen trees, the 
tapper returns to the first tree and collects the fluid 
that has oozed from the cuts, and which, at first milky 
white and thick, becomes, through exposure to the air, 
first dark brown and finally quite black. This crude 
lac is called ki-urushi. The tree is hacked in this way 
for from sixty to eighty days, until it dies. It is then 
cut down, and the wood chopped up and put into hot 
water, which extracts the last remnant of the liquid, 
amounting to not more than half a pint. This forms 
the poorest quality of lac. The lac is purified by filter- 
ing it through cotton stuff, grinding on a paint slab, 
The maximum difference of potential would mixing with water, and then evaporating the latter 

by heat. The finer sorts are bleached in shallow dishes 
in the sun. The best kind is called nashyi-urushi, the 
poorer kind henki-urushi, and the unbleached jeshime- 
urushi. The black varnish, roiro-urushi, is made 
from the crude lac. There are about twenty different 
kinds in the market, of which the above named are 
the most used. The operation of varnishing is con- 



ducted in a very different manner from what it is with 
us. The Japanese apply their varnish mostly to 
woodwork; less frequently to copper and unglazed 
stoneware and porcelain. When applied directly to 
tinware, the lacquer does not stick. When applied, 
the varnishes are generally brilliant black, dark col- 
ored, impure vermilion, or impure dark green or dark 
gray. Pure light colors and white cannot be produced 
with Japan varnish. The Japanese varnishers pre- 
pare their woodwork with the utmost care. The sur- 
faces are smoothed and the chinks filled in with ce- 
ment. The ground coat is a mixture of the unbleached 
lac with paste, upon which is laid Japanese paper 
rubbed smooth with a brush and dried. Afterward, 
several very thin coats of the same varnish are ap- 
plied, andeach coat, after being well dried, is polished 
with Japanese carbon. The drying is done in a 
moist atmosphere, the apparatus used being a 
tight box whose sides are wet with water. After 
twenty-four hours one coat is dried, and if the article 
is to be black, a coat of black varnish (roiro-urushi) is 
applied, but if it is to be gray or gray brown, jeshime- 
urushi is used instead, and if it is to be red, the latter 
varnish is mixed with vermilion. The appearances of 
gold and pearl are obtained by mixing real gold dust, 
or mother-of-pearl dust, with the varnish, whereby a 
beautiful effect is produced. The article is then dried, 
rubbed down and polished ; and if there are gold, tor- 
toise shell or mother-of-pearl decorations, a coat of 
azure varnish {nashyi-umshi) is applied. In applying 
their varnishes, the Japanese use broad brushes, the 
bristles of which are very stiff and inserted in wood, 
just as the graphite is in our lead pencils. After long 
use, the bristles get worn short, and the wood is then 
cut away just as in sharpening a pencil, thus exposing 
more of the bristles. A very fine piece of work re- 
ceives eighteen coats. These never fade with time, 
but rather improve, bear a high temperature, and are 
totally unaffected by acids, spirits, and the like. The 
Japanese method is not likely to be introduced into 
Europe or this country, because of the want of the 
natural material, which when imported becomes ex- 
tremely costly, and because the process is indirect and 
tedious, and, with the high price of labor, would be 
impracticable. 

Antique Bronzing. — The repeated applications to 
copper or brass of alternate washes of dilute acetic 
acid and exposure to the fumes of ammonia will give a 
very antique looking bronze; but a quick method of 
producing a similar appearance is often desirable. To 
this effect the articles may be immersed in a solution 
of one part of perchloride of iron in two parts of water. 
The tone assumed darkens with the length of the im- 
mersion. On another hand, the articles may be boiled 
in a strong solution of nitrate of copper; or, lastly, 
they may be immersed in a solution of two ounces of 
hyposulphite of soda in one pint of water. Washing, 
drying, and burnishing complete the process. 



mirror Experiments, 

Some interesting experiments with a rectangular 
glass prism are described, says Nature, by W. O. Ront- 
gen in Wiedemann's Annalen. Those who have tried 
looking at themselves as reflected by two mirrors, 
placed at right angles to each other, will remember the 
amusing effect created by the image, contrary to the 
usual reflection in a mirror, not being reversed right 
and left. We can see ourselves "as others see us," 
also, by looking straight at the surface subtending the 
right angle of a rectangular prism. Herr Rontgen 
observes that in no case is the pupil divided into two 
equal parts by the faintly visible edge of the prism. 
This is an illustration of the angle between the line of 
vision and the axis of the eye, which is different in 
different people. Rectangular prisms can be easily 
tested for correctness of the angle by observing 
whether the two images of the cross wires in a tele- 
scope, as seen in the two surfaces, coincide. The same 
test would tell us whether two mirrors are exactly at 
right angles — a fact which might be usefully applied 
for testing instruments like Gauss' heliotrope. Such 
a pair of mirrors, or a rectangular glass prism, give 
rise to another peculiar phenomenon. If they are 
rotated about the axis of vision, the image rotates in 
the same direction with twice the speed. If, therefore, 
the object, say a cardboard disk with writing on it, 
rotates twice as quickly as the mirrors or prism, it will 
appear to stand still. This might be applied to inves- 
tigate the effects produced upon bodies by rapid rota- 
tion. Another peculiarity is that such an instrument 
will reflect rays falling upon the hypotenuse at any 
angle up to 45° to the same spot. By rotating such a 
prism about a line at right angles to its edge and to its 
hypotenuse the author was enabled to reflect the light 
from an electric lamp through a distance of 1 km. 
with ease and certaintv. 
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Siilphonal In the Treatment of Whooping Cough, 

The June number of the Practitioner contains the 
following prescription : Sulphonal, one grain ; creo- 
sote, two minims; sirup of tolu, water, each, two 
ounces. Two teaspoonfuls of this mixture are to be 
1 given every two hours.— N. Y. Med. J*ur. 
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RECENTLY PATENTED INVENTIONS, 
Engineering. 

Condenser.— Cary S. Cox, Spottis- 

wood, Cal. To quickly condense the exhaust steam and 
prevent back pressure in the engine, this condenser com- 
prises a shell through which air circulates, there being 
within the shell a drum having a steam inlet pipe and a 
water outlet pipe, a series of tubes connecting the heads 
of the drum with each other, each tube lined on its inner 
surface with a water-evaporating fabric, while a water 
sprinkler is arranged within the shell above the upper 
head of the drum. The construction is simple and du- 
rable. 



Railway Appliances. 

Refrigerator Car.— Ferdinand E. 

Canda, New York City. This invention provides for.a 
novel combination of central and outer braces with insu- 
lating linings secured to them, adapted to form three 
independent air-tight chambers, whereby a maximum 
carrying capacity with a minimum of dead weight is ob- 
tained, the insulated condition being maintained for an 
indefinite period, so that fresh meats, fruits, and other 
perishable articles may be safely transported for long 
distances with an economical consumption of ice. 

Switch.— Henrey H. Matt, Long Island 

City, N. Y. This is an improvement in switches adapted 
to be operated from a moving car. A switch point is 
pivoted on a bed plate beneath which is a chamber where 
a horizontally tilting lever is fulcrumed and connected at 
one end with the switch point, a guide plate with parallel 
grooves and with a rail section being arranged adjacent 
to the switch point, while a lever fulcrumed in the guide 
plate projects into the grooves, a connecting rod extend- 
ing from the lever to the lever Of the switch point. 

Switch Operating I)evice.— William 

F. Dermody, Brooklyn, N. Y. This is a device to be 
operated from a car in motion, the invention also provid- 
ing means for automatically resetting the switch point 
after a car has passed. A shifting arm is attached to 
the pivot of the switch point, there being a locking 
bar normally in engagement with the arm and counter- 
balance weights connected with opposite sides of the 
bar, while a shifting bar adapted to be operated by a 
passing car is connected (with the locking bar be- 
tween the weights. There is a lever at the opposite 
side of the switch point to the shifting lever of the lock- 
ing bar, the second lever being connected with the shift- 
ing arm of the switch point. 

Trolley Stand.— Eleazer F. A. Heast- 

ings, Avalon, Pa. This is an improvement in devices 
mounted on the cars of electric railways to support the 
trolley pole, and comprises a flat-topped base on which 
a bracket is journaled to turn horizontally, and with 
arms between which is pivoted a second bracket carrying 
the trolley pole, bow springs clamped to the lower 
bracket having their upper ends pivoted to opposite ends 
of the second bracket. The device presses the trolley 
wheel firmly against the wire, but is so flexible that the 
wheel easily follows the wire through its different eleva- 
tion H. 

Car Fender. — Marguerite Maidhof 

and Victor F. Maidhof, New York City. This improve- 
ment comprises a scoop-like fender consisting of a plat- 
form and a back, pivotally connected with each other 
and covered by a solid top or suitable netting. Near the 
front end of the platform portion of the fender are wheels 
or rollers traveling on the track rails, and the fender is 
pivotally suspended from the car by a pivot extending 
centrally from its vertical back portion through a pivot 
plate on the under side of the car. The head of the 
pivot is pressed on by a spring to permit of an up and 
down movement with the jolting of the car. 

Safety Guard for Cars. —Joseph 

W. Betz, Brooklyn, N. Y. A fender frame is, according 
to this invention, hinged by its rear end upon the car be- 
low the car body, there being rollers on the lower side 
of the frame, a spring-pressed latch slidable from the 
platform, and a retractile spring engaging the car and 
fender frame. When not needed for service the front 
end of the fender is held up from the track, under the 
car body, but it may be instantly released to drop into 
position to catch a person struck by the car, inclining for- 
wardly and downwardly. 



mechanical. 

Tire Bolt Wrench.— Joseph E. 

Campbell, Fairfax Station, Va. This tool consists of a 
pair of pivoted jaws, one of the jaws carrying two 
swiveling wrench heads connected by gears and the 
other jaw slotted and having at opposite ends bearings 
for a turning crank, while a sliding frame with a clutch 
screw is arranged to be adjusted in line with either 
wrench head, and a detachable turning crank has its end 
adapted to pass through either of the bearings and be 
seated in one of the wrench heads. It is a simple and 
practical tool for quickly and conveniently removing the 
nuts and bolts which fasten the tires to the fellies of 
vehicle wheels, even when they become rusted together. 

Making Metallic Bodies.— Hartley 

C. Wolle, Bethlehem, Pa. This inventor has devised 
means for making pipes, cylinders, etc., in such way as 
to avoid welding flaws and render the mass very homo- 
geneous. It comprises the use of a horizontal revoluble 
mould through which extends an adjustable mandrel, 
while a receptacle is adapted to receive the surplus molt- 
en metal from the mould. The metal rotates with the 
mould, while the axis of the mandrel is stationary, the 
metal being subjected to compression as the mould 
rotates. 



wires become broken or detached and fall in the street, 
the brake then automatically cutting off the current 
from the ends of the wire. The joint may also be used 
as a substitute for the bell-shaped supports now used on 
overhead electric lines. 

Wheel for Bicycles.— George W. 

Smiley and Forest W. Dunlap, London, England. This 
wheel has a pneumatic cushion between its hub and rim, 
and the tire is connected with the cushion by thrust 
spokes movable radially independently of the wheel rim, 
but guided by the wheel rim, so that while the wheel will 
be laterally and radially stiff, the elastic cushion, by 
which resiliency of tread is obtained, is transferred from 
the external tire to a point intermediate of the rim and 
hub, where it is not exposed to injury. 

Coffee Drying Apparatus.— 

Richard P. Hocking, Mayaguez, Porto Rico. For dry- 
ing coffee after the red shell has been removed from the 
berry, this inventor has devised a simple and inexpensive 
apparatus whereby the berry may be subjected to con- 
stantly recurring currents of heated air, the air then find- 
ing ready exit from the apparatus, but this exit being 
under complete control. As the drying chamber or 
cylinder is revolved the berries are constantly changing 
position, every portion of their surface being presented 
to the drying agent. 

Ice Creeper, — James R. Russell, 

Hopewell Hill, Canada. A flat metallic plate bent in U 
form to encircle|the edge of the heel has two forward and 
a central rear calk, the plate being attached to a mocca- 
sin or shoe heel by screws. When the creeper is not 
needed, a block of leather, wood or other material, is 
formed with recesses for engagement with the calks, 
this block being held in place by a clamping bar to cover 
up the calks and form a heel with smooth bottom. 

Gate.— Emil Neuhauser, Gridley, 111. 

This inventor has made an improvement in gates to be 
raised or lowered by levers at opposite sides, the opening 
and closing mechanism being adjustable to balance a 
long or a short, a heavy or a light gate, and the operat- 
ing mechanism making it impossible for the gate to re- 
main on a center. When the lever is operated to open 
the gate the latch is disengaged from its keeper, the gate 
being automatically latched on closing. The construc- 
tion is simple and inexpensive, and the mechanism is not 
likely to be interfered with by rain, snow or ice. 

Door Check.— Jacob Suter, New York 

City. This device consists of two rigid, pivotally con- 
nected arms, one pivoted to the door jamb and the other 
adapted for detachable pivotal connection with the door. 
From the latter arm a bar is projected adjacent to the 
door, and adapted to form a brace for the arm, there 
being means for locking the bar to the door. It is a sim- 
ple device for locking the door partly open for ventila- 
tion, etc., or for locking it closed. 

Extension Table.— Joseph Bohr, 

Westphalia, Mich. This table when closed is very com- 
pact, but it may be easily opened or extended, and its 
construction is designed to be very simple and inexpen- 
sive. The supporting frame has recesses in its upper 
edge, and a leaf is adapted to slide beneath the table top, 
while there are supporting arms secured to the leaf and 
projections on the arms which lie upon the top of the 
supporting frame. 

Cigar Piercer. — John W. Miller, 

Dayton, Ohio. This is a little machine for cutting 
lengthwise slits in cigar tips, instead of cutting off their 
ends, to facilitate smoking. It has a depending slotted 
socket, with depressible top, in which the cigar end is 
placed, when the depression of the socket actuates a 
pair of blades to push them into the socket and into the 
tip on each side, the parts returning to normal position 
as the cigar is removed. 

Fishing Apparatus.— Peter S. and 

Alfred J. Downie, Marinette, Wis. This is an improve- 
ment in apparatus for what is known as pound fishing, 
extremely strong wire nets being used, so arranged that 
they may fold one upon another, and be dropped to the 
bottom to escape drifting, winds, etc. The sections of 
the nets are connected with each other and with the sup- 
porting stakes in such manner that they are freely sus- 
pended. Before winter sets in the stakes are cut off be- 
neath the ice line, and are spliced when spring opens. 

Grave Signal. — Hubert Deveau, New 

York City. This is a device to be applied to a coffin in 
which a person is buried, and connected with an air pipe 
extending to the top of the ground, where it enters a sig- 
nal casing so arranged as to indicate the fact should the 
buried person revive and move in the coffin. 

Design for a Bottle.— Carlton H. 

Lee, Boston, Mass. The body of this bottle has in gen- 
eral the configuration of a human skull, and on the bot- 
tom is a representation of cross bones. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



Miscellaneous. 

Joint for Electric Wires.— James 

II. Curry, Wilknisburg, Pa. This is an automatic safety 
joint consisting of a box or support having two insulated 
anchorage pins, and two arms connected with the pins by 
a loose slotted connection with supportingseats for sus- 
taining the arms when under tension, a bridge connect- 
ing the arms, and means for holding them out of electrical 
contact when they fall away from the bridge. The im- 
provement is designed to prevent accidents when live 



arc given, as well as of their parts. The work appears 
to be thoroughly up to date and should be very well re- 
ceived. 

The Steam Engine and Other Heat 
Engines. By J. A. Ewing. Cam- 
bridge : At the University Press. 
1894. Pp. xiv, 400. Price $3.75. 

This volume is an amplification of the author's Encyclo- 
pedia Britannica article on the steam engine. In the 
preface he states that it was written to serve as a uni- 
versity text book. It represents, from the standpoint of 
instruction as well as from that of theory, a thoroughly 
advanced and up to date treatise on the subject. Air, 
gas, and oil engines are included in its scope, although 
naturally the steam engine is the principal subject. 

Gas Lighting and Gas Fitting. By 
William Paul Gerhard. New York : 
D. Van Nostrand Co. 1894. Pp. 190. 
Price 50 cents. 

Mr. Gerhard, the well known sanitary engineer, has 
here produced a verypractical little work, written largely 
from the common sense standpoint and one which will 
prove of quite extended use. It is a book which may be 
read with benefit by the gas fitter and the private con- 
sumer. 

A Student's Text Book of Botany. 

By Sydney H. Vines. First half. 

London : Swan Sonnenschein & Co. 

New York : Macmillan & Co. Pp. x, 

430. Price $2. 
This volume is the first part of a systematic treatise on 
botany for the use of students. It is devoted largely to 
morphology and the intimate structure of plants. The 
classification, however, occupying the second half of the 
work. In illustration, printing, and paper it leaves 
nothing to be desired, and when the second half is acces- 
sible, the student world will have at their command a 
most attractive treatment of the subject. The absence of 
an index in this volume, it is to be hoped, merelymeans 
that the complete index will appear in the second volume. 
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*' L\ S." metal polish. Indianapolis. Samples free. 

Best Handle Mach'y. Trevor Mfg. Co., Locbport, NY. 

Wanted, a Coffee Pulper or Huller for plantation use. 
P. O. Box 196, Huntington, Mass. 

Air compressors for every possible duty. Clayton Air 
Compressor Works, 26 Cortlandt Street, New York. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laieht arid Canal Sts., New York. 

Centrifugal Pumps for paper and pulp mills. Irrigating 
and sand pumping plants. Irvin Van Wie, Syracuse, N. Y. 

Emerson, Smith & Co., Ltd., Beaver Falls, Pa., will 
send Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

The Carter Pressure Water Filter and Purifier, for 
hotels, factories, etc. See illustrated adv., page 335. 
Field Force Pump Co., Lockport, N. Y. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail. $4 ; Munn & Co., publishers, 361 Broadway, N. Y. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office. 361 
Broadway, New York. 

Patent Electric Vise. What is claimed, is time saving. 
No turning of handle to bring jaws to the work, simply 
one sliding movement. Capital Mach. Tool Co., Auburn, 
N. Y. 

(PF"Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 



NEW BOOKS AND PUBLICATIONS. 

The Diatom. By C. L. Peticolas. 
Richmond, Va. 24 page pamphlet. 
Price 10 cents. 

Mr. Peticolas is well known as a microscopist and pre- 
parer of excellent slides of the Diatomaceaa. Thfa little 
pamphlet contains some accounts of the Virginia and 
New Jersey fossil deposits, with a catalogue of about 400 
slides. The articles are reprinted from various micro- 
scopical journals. 

Locomotive Mechanism for Engi- 
neering. By H. C. Reagan, Jr. 
First edition, first thousand. New 
York: John Wiley & Sons. 1894. 
Pp. x, 296. Price $2. 
The author of thisbook, who is a locomotive engineer, 
has above all endeavored to make his book thoroughly 
practical. It is liberally illustrated and is arranged to a 
great extent on the following system : In the opening 
part of a chapter the consecutive textrelating to the sub- 
ject is given, and the chapter closes with a series of ques- 
tions and answers. Numerous illustrations of engines 
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1. An elegant plate in colors showing a half stone and 

half frame summer cottage erected at a cost of 
$4,500. Perspective views and floor plans. Mr. H. 
Howard, architect, New York City. An attrac- 
tive design. 

2. Plate in colors showing a Queen Anne dwelling at 

Melrose, Pa., recently erected for W. H. Miller, 
Esq. Perspective elevation and floor plans. Cost 
$8,500. Mr. A. M. Walkup, architect, Phila- 
delphia, Pa. 

3. Full page engraving of Nonsuch Palace. 

4. A half-timbered house at Rosemont, Pa., recently 

erected for John II. Converse, Esq., at a cost of 
$11,000. Perspective elevation and floor plans. Mr. 
T. P. Chandler, Jr., architect, Philadelphia, Pa. A 
handsome design. 

5. Engravings and floor plans of a cottage at Jamaica, 

L. I., recently completed for B. S. Waters, Esq. 
A popular design of American style. Cost $5,800 
complete. Messrs. Daus & Oborne, architects, 
Brooklyn, N. Y. 

6. Residence at Yonkers, N. Y., recently erected for 

CheeverN. Ely, Esq. Perspective elevations and 
floor plans. Mr. Augustus Howe, architect, New 
York. A pleasing design. 

7. A dwelling at Hackensack, N. J., recently erected 

for Mrs. Maria Bogart. Perspective elevations and 
floor plans. Mr. W. L. Stoddard, architect, 
Tenafly, N. J. A model design. 

8. A colonial cottage at Hartford, Conn., erected for 

W. F. Goody, Esq. An attractive design. Floor 
plans and perspective elevations. Cost $4,750 
complete. Mr. Henry D. Hooker, architect, New- 
York City. 

9. A residence at Edge water, 111., recently erected for 

G. F. Lange, Esq. Perspective elevations and floor 
plans. A pleasing design. 

10. A residence atBryn Mawr, Pa., recently erected for 

Prof. Herbert W. Smyth. Three perspective ele- 
vations and floor plans. Cost complete, $6,500. 
Mr. J. C. Worthington, architect, Philadelphia, 
Pa. 

11. A picturesque country cottage at Greenwich, Conn. 

Perspective elevations and floor plans. Messrs. 
A. H. Throp & W. S. Knowles, architects, New 
York City. An attractive design. 

12. Design for a stairway. 

13. Miscellaneous Contents : The passing of the carpet, 

illustrated.— Why not remodel the old home? illus- 
trated.— Mott's "Sunray"steam boiler, illustrated. 
—Modern brick machinery.— The " Ideal" sash 
pulley, illustrated. — Improved wood working ma- 
chinery, illustrated.— Elevators for the New Com- 
mercial building, Philadelphia. — Architectural 
wood turning, illustrated.— The Beveridge cooker, 
illustrated.— The Variety wood worker, illustrated. 
—The " Monarch 1 ' fireproof partition, illustrated.— 
View of the Hotel Phoenix, Winston, N. C. 
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two hundred ordinary book pages ; forming, practi- 
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ture, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., Publishers, 

361 Broadway, New York. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books- referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



(6150) L. T. V. asks (1) how to find the 

amperage of lamps (16 candle power), 30 amperes at 110 
volts being output of dynamo. A. The voltage of the 
dynamo fixes the voltage of the lamps as 110 volts. Then 
allowing 50 watts to 16 candle power, we have 50-110 or 
0'45 ampere for the amperage of a lamp. Allowing for 
the loss in the wiring, it is safe to allow 60 lamps to the 
dynamo. 2. What is meant by ampere hour ? A. One 
ampere of current flowing for one hour, or two amperes 
for half an hour, or half an ampere for two hours, and 
so on. 3. Can 110 volt lamp be used on a 50 volt circuit 
and 50 volt lamp on 110 volt circuit? A. No. The low 
potential lamps would have their filaments destroyed by 
the intensity of current due to so high a voltage, while 
high potential lamps on a low potential circuit would not 
become hot enough to give light. 

(6151) E. F. C. writes : I have made a 

battery by placing a ring of electric light carbons around 
a rod of zinc. The carbons are all connected by a copper 
wire passing through them. I use sal-ammoniac solu- 
tion. In a short time a bluish creeping salt forms upon 
the tops of the carbons and upon the wire and eats it 
off. The wire is above the board which holds the car- 
bons. Will you tell me the name of this substance and 
how to prevent its eating the wire? A. You should have 
dissolved off the copper from the immersed portions of 
the carbon and then have coated the upper ends with 
paraffin applied hot. The green substance is a compound 
of copper, a basic oxychloride probably. It may be ne- 
cessary to coat your connecting wires near the carbons 
also. Be careful not to destroy the contact between 
wires and carbon. 

(6152) W. C. P. — Aluminum has but 

little more than one-half the strength of iron. The pres- 
sure that a cylinder will bear depends upon its thickness. 
Additional weight by air compression is one pound for 
each 13 cubic feet of free air compressed in the cylinder. 

Communications Received. 

" On Herr Dowe's Bullet-Proof Cuirass.'" By S. M. M. 
" On University of New York Building." By S. V. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United State* were Granted 

July 3, 1894, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 

Abdominal supporter, B. F. Golding 522,366 

Abdominal supporter, M. A. Woods 522,394 

Advertising device, aerostatic. N. Burgess 522,505 

Alarm. See Fire alarm. 

Alfalfa track cleaner, Harris & Allen 522,205 

Amalgamator, E.J.Powell 522,488 

Ammonia, apparatus for obtaining, L. Sternberg. 522,357 
Axle, vehicle, W. II. Bustin 022,402 
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Bag. See Moth proof bag. 

Baling press attachment, J. J. Hiser 522,208 

Ball and socket joint, M. Walker 522,391 

Band cutter and feeder, C. Von Riesen 522,230 

Battery. See Galvanic battery. 

Bearing for connecting rods or links, adjustable, 

W. & F. Brockbausen 522,335 

Bearings with loose rollers, guide for, J. W. 

Hyatt 522,214 

Bed, hospital, A. Helander 522,342 

Be«, portable folding, S. C. Wherry 522,569 

Bicycle, S. A. White 522,570 

Bicycle gearing, A. D. Anthony 522,541 

Bicycle traveling case, E. Andrews.... . 522,186 

Billiard cue tip fastening, A. Schneider 522.305 

Bimetallic plates, manufacture of, E. Martin 522,347 

Bin. See Drainage bin. 

Bit. See Bridle bit. 

Block. See Derailing block. 

Blotter, ink. Kudge & Doolittle 522,432 

Boiler. See Sectional boiler. Steam boiler. 

Water tube boiler. 

Boilerfeed, H. J. Weisser 522,393 

Boiler feeder, H. C. Lunge 522,474 

Boiler furnace, smokeless, E. Healey etal 522,3(fo 

Boiler furnace, smokeless, J. Myerscough 522,380 

Boiler heads, machine for making, I. B.Davis 522,199 

Boiler setting, regenerative, G. S. Strong 522,331 

Boilers, oil injector for steam, G. J. Nopper 522.532 

Bolt lock. H. P. Brown 522,287 

Bolts with threaded or gimlet points, machine 

for providing. W. K. Wilbur 522,246 

Bookbinder, temporary, T. Maus 522,267 

Bookbinding strips, machine for applying, J. 1. 

Knight 522,423 

Books and carbon sheets, nolder for manifold, J. 

S. McDonald 522,227 

Boots or shoes, means for attaching India rubber, 

etc., to the soles of, H. Menier 522,477 

Bottle stopper, valve, Gault & Schrader 522,203 

Bottles, device to prevent fraudulent filling of, 

Crandall & Russell 522,405 

Box. See Hat box. 

Box strap, V. Schmelz 522,354 

Bracket, J. R. Barry 5:2,283 

Braiding machine, J. McCabey 522,481 

Bridle bit, W. C. Wittmann 522,572 

Brush. J. A. Sampsell 522,535, _ ,. 

Burglar alarms, window|spring tor, J. Steiner 522,277 1 Lamp, electric arc, E. & F. W. Heymann 

Button, Shipley & Hyde, Jr 522.239 T ,.;....,.. . >.- «/,,.„ 

Cabinet, street vender's. D. P. Pierson 522,486 

Calendar holder, L. G. Fouse 522,251 

Can. See Oil can. 

Can body forming machine, Leavitt & Hodgson.. 522,261 

Can heading machine, Norton & Hodgson 522,270 

Can opener, C. A. & O W. Hult 522,213 

Can testing machine, J. G. Hodgson 522,259 

Car cou pling, F. J obert 522,343 

Car coupling, G. A.Theobald 522,439 

Car fender, A. L. Clarke 522,194 

Car fender, W. V. Clear y 522,449 

Car fender and brake. H. Maass 522,530 

Car fender, safety, Harding & Fitzbugh.... 522,412 

Car, hand, T. Talbot 522,438 

Car, trollev, H.J. Lycett 522,224 

< 'ar.mretor, G. H. Burrows 522,574 

Carburetor, M. W. lies 522,418 

Carburetors, air supplying apparatus for, G.H. 

Burrows 522,573 

Card frame or mount, J. P. Odgers 522,484 

Carpet sweeper, E. H. Raymond 522,533 

Carriage tops, lock prop joint for, L. G. Mayer 522,476 

Carriage wheel, M. V. Woncher 522,248 

Cartridge, E. D. Brainard^ 522,313 

Case. See Bicycle traveling case. File case. 

Cash register and indicator, C. Price 522,389 

Casks, machinery for manufacturing, Stevens & 

Baker 522,537 

Channeling machine, H C Sergeant 522,236 

Charring tool for ornamenting wood, etc., J. F. 

Krueger 522,328 

Chisel, J. A. Arthur 522,282 

Chisel, mortising, -I. A. Arthur 522,548 

Churn , centrifugal, R. E. E venden 522,339 

Chutes of coal or ore docks, counterbalance 

mechanism for, R.W. Ericson 522,519 

Circuit breaker, electric automatic, C. W. Larson. 522,527 

Clock sash, A.M. Lane 522,298 

Cloth napping machine. H. S. & T. H. Greene 522,560 

Cloth napping machine, E. Schweinefleisch 522,497 

Clutch coupling, J. B. Allfree 522,395 

Cock, self-lubricating stop, E. M. Dart 522,515 

Coffin lid hinge and fastener, W. C. Langenau 522,218 

Coin holder, F. E. Armitage 522.311 

Coin sorting and packaging device, F. E. Armi- 
tage 522,310 

Combustion of fuel, smokeless. M. M Armstrong. 522,187 

Cooker, steam. W. E. Beveridge 522.399 

Cooling or condensing apparatus, G. A. Barnard.. 522,549 

Coping, J. D. Davis 522.363 

Cotton press. W. S. Liddell 522,220 

Coupling. See Car coupling. Clutch coupling. 

Cranberry gatherer, J. M. & S. B. Moody 522,379 

Crat e, ship ping, J. 2. Taylor 522,538 

Cream separator, centrifugal, G. M. Andersson, 

522,280, 522,281 

Current motor, alternating, J. F. Kelly 522,344 

Current motor, alternating, W. Stanley, Jr 522.356 

Currents, producing continuous motion by alter- 
nating, J. F. Kelly 522,315 

Cutter. See Band cutter. Expansible cutter. 

£ce cutter. Meat cutter. 

Cutter sleeve, rotary, Loomer & Belmer 522,262 

Bmper, R. M. Hermance 522,521 

Decorating material, P. M. Heerwagen 522,369 

Dental abraiding or cutting tool, W. S. How 522,211 

Dental apparatus, W. Wright 522,309 

Dental articulator, (i. K. Bagby 522,188 

Dental bite plate. W. S. How.. 522,212 

Dental engine angle attachment, C. H. Davis .... 522,291 
Dental engines, adjustable .bracket for, A. W. 

Browne 522,552 

Deoxidizing or oxidizing apparatus, Kittson & 

Browne 522,422 

Derailing block, M. Mitcheil 522,300 

Dish cleaner, McCarten & Dickason 522,565 

Doubling frame stop motion, Richards & Lucas.. 522,495 

Drainage bin and chute. T. Craney. 522,406 

Drum or radiator, heating, J. L. Reid 522,534 

Electric circuits, distributing board for, R. Her- 
man .... . 522,370 

Electric converter, Burton & Angell 522.506. 522,507 

Electric machine, alternating current dynamo, E. 

Thomson 522,241 

KlectriO machine, dynamo, C. E. Scribner 522,274 

Electric machine or motor, dvnamo, C. S. Brad- 
ley 522,286 

Electric machine regulator.dynamo, C. E. Scribner 522,275 
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Electric switch, J. Van Vleck 522,332 

Electric wires, self-locking cleat for, E. Nashold.. 522,302 

Electrode, secondary battery, W. Morrison 522,479 

Electrotypes or stereotypes for printing, making 

curved, J. H. Ferguson. 

Elevator. See Portable elevator. 

Elevator guide sheave, N. P. Otis 

Elevator safety device, W. P. Kidder 

Engine. See Rotary steam engine. 

Engines, starting appliance for compound, D. A, 

Wight man 

Eraser, blackboard, J. D. Kious 

Expansible cutter, J. H. Calkins 

Fabric. See Woven fabric. 

Fats, making edible, J. H. Filbert 

Fence, wire, I,. J. Ives 

Fence, wire, J. J. Shalvey 

Fence, wire. E. F. Shellaberger 

Fender. See Car fender. 

Fertilizer, mineral, E. Gulick 

File case, D. Sexton 

Filter, Cummings & Field 

Filter, water, A. F. Cook 

Fire alarm, automatic, C. A. Mann 

Fire al arm signal system, auxil iary , J . Sach s 

Fire apparatus, door opener for, D. H. Burke 522,315 

Fire kindler, automatic, H. H. Sanner 522,3153 

Fireproof construction, W. L. Caldwell 522,193 

Fisherman's reel, F. V. De Bern 522,503 

Fishing apparatus, electrical, E. Poppowitsch 522,352 

Fishing reel, J. S. Freese 522,323 

Flanging or hemming edges of tin plates, etc., 

machine for, .».G. Hodgson 522,254 

Floor and floor block, T. A. Lee 522,425 

Floor construction, fireproof, T. A. Lee 522,426 

Flour bolt, rotary, L. Hertzler 522 522 

Flower holder for florists' use S. M. Flint 522520 

Fruit gatherer, H. M. Rabun ! 522,492 

Fu irrigator, poultry, B. Coddington 522,337 

Furnace. See Boiler furnace. Hot air furnace. 

Furnace, W. Freakley 522,340 

Furnace, A.Jay 522,215 

furnaces, automatic device for feeding megass, 

W. P. Abell.. 522,445 

Furnaces, forehearth for smelting, M. W. lies 522.417 

Fuse, electric safety, J. Sachs 522,232 

Gauge. C. B. Bos worth 522,551 

Galvanic battery, F. Fullner 522,559 

Garbage receptacle. J . D. Houseman, Jr 522,525 

Gas governor, XV, O. Ludovici 522,263 

Gas governor, automatic, J. J. Myers 522,480 

Gas making apparatus, J.W. Kenevel 522,325, 522,326 

Gases with liquids, apparatus for mixing, C. & F. 

Bartelt 522,396 

Gate and registering mechanism, S. Brown 522,191 

Generator. See Steam generator. 

Glove fastener, W. B. H. Dowse 522.293 

Gold and silver from their solutions in potassium 

cyanides, abstracting, W. D. Johnston 522,260 



Governor, centrifugal, L. O'Hara 522,382 

Grain, etc., apparatus for cleaning, H. Jones 522,421 

Grain conveyer, pneumatic. F. E. Duckham 522,458 

Grain conveyers, delivery apparatus for pneu- 
matic, F. E. Duckham 522,457 

Grate, C. Brandt 522,190 

Gully catch pit and trap, J. Phillips 522,351 

Gun, breech-loading breakdown, A.H. Fox 522,464 

Hal ter, rope. T. Dob le 522,408 ' 

Hame attachment J. A. Spain 522,436 

Handle. See Saw handle. Sheet metal handle. | 

Hanger. See Picture banger. 1 

Harrow, lever adjusting, W. E. Smith 522,434 ' 

Harrow, spring tooth, W. E. Smith 522,435 

Harvester, corn, R. Pederson 522,385, 522,386 I 

Hat box, J. Weber 522,392 

Hats, veneering, C. Vero ... 5:2,539' 

Head rest, A. W. Browne 522,192 

Headrest, W. E. Hunt 522,5«3 I 

Heater. See Hot water heater. 

Heater, H. C. Cowdrey 52-2,453 

Heating apparatus, hot water, S. N. Murgittroyd. 522,226 

Heel, C. L. Schrader 522,234 

Hinge, awning blind, A. Howes 522,295 

Hoist winding mechanism, W. H. Lindsay 522,529 

Hominy mill. R. G. Jenckes 522,468 

Hook and eye, F. W. Wall 522,541 

Hoop flaring and bending machine, Pleukharp & 

Sen ram iri 522,487 

Horse blanket. A. F. Ransom (r) 11,427 

Hot air furnace, G. T. Finley 522,364 

Hot air register, R S. T. Cissel (r) 11,426 

Hot air register, W. M. Byas 522,200 

Hot water heater. W. Vanderman 522,499 

Hub ban d, J. Ma r is 522,225 

Ice cutter, J. G. P. Putnam 522,490 I 

Ice lowering apparatus, C.I. Foster (r) 11,425 I 

Impact tool, J. F. Clement 522,511 | 

Insect powder duster, T. Nagele 522,301 : 

Insulating material, manufacturing, Tinnerholm 

& Peterson 522,242 

Insulator, R. Mace 522,428 

Jib sprit, G. Hook 522,524 : 

Joint. See Ball and socket joint. ! 

Kitchen cabinet, W. H. Phenice 522, IS5 1 

Knitting machine, circular, H. A. Houseman 522,210 

Knockdown table, S. J. Lucashevski 522.221 

Ladder, step, B. A. Wright 522,444 

" ■ "" - - ... 522,294 j 

Lamp, electric arc, J. F. Kester . 522,327 I 

Lamp, electric arc, A. Schweitzer 522.233 ] 

Lamp, electric arc, A. W. Smith 522,276 , 

Lamp lighter. F. Ferguson 522,462 I 

Leather waxing machine, E. Guay 522,411 I 

Letters orother designs on cardboard, forming, 

C. D. Vassiliades 522.442 

Liquid dispensingapparatus, W. M. Fowler 522,322 , 

Lock. See Bolt lock. i 

Lock, J. J. Ridgway 522,430 i 

Locomotive ash pan, H. R. Walker 522,540 

Locomotive draw bar. P.Leeds 522,299 : 

Log carrier, R. E. Terry 522,360 

Loom, W. G. Connell.... 522,554 I 

Lubricator, W. H. Hallock 522,201 | 

Manifolding apparatus gauge, L. M. Bannan 522.447 j 

Manual motor, M . Jo h nson 522,376 ; 

Marking tool, L. Schaefer 522,433 

Mattress and bed-pan, combined, G. C. 

Dougherty 522,292 

Meat cutter, W. Koenen 522,424 

Metallic powders, Huber & Sachs 522,415 

Mill. See Hominy mill. Pulverizing mill. 
Moistening apparatus, centrifugal air, G 

Josepby 

Moth proof bag, J. Weinheimer 

Motion, machine for converting, J. P. Buckley.... 522,249 
Motor. See Current motor. Manual motor. 

Mower, T. S. Brown 

Music or other books, apparatus for turning over 

leaves of, W . Coates 

Necktie holder, E. Staelin 

Negative retouching apparatus, C. Hornberger 

Nut lock, H. Henderson 522,562 

Oar, W. W. Fraker 522,201 

Oar. bow facing, I. D. Wright 522,555 

Ordnance firing mechanism, J. B. G. A. Canet 522,509 

Oil can. J. H.Quacbenbusb 522,303 

Ordnance recoil check, J. B. G. A. Canet 522,508 

Ores, process of and mechanism for smelting, C. 

M. Allen 522,446 

Organ, R.Hope-Jones 522,209 

Packing, W. J. Ellis 522,459 

Paper box covering machines, chuck for, I. Drey- 
fuss 522,338 

Paper, making transparent transfer, M. Pfaffen- 

zeller 522,350 

Paper pulp boards in imitation of natural wood, 

making, W. N.Cornell 522,513 

Parasol for bany carriages, w. A. Marqua 522.265 

Parcel holder, W. A. Crane 522,196 

Pen bolder, E . P. McCollom 522,482 

Picture hanger, L. Church 522,510 

Pilot bar lifter, P. G. Cotter et al 522,452 

Pin, S. Dancyger 522,290 

Pipe fitting, combination tool for, J . Kohler 522,471 

Pipe holder. J. B. Davis 522,456 

Pipes, drainage trap for steam, E. E. Gold 522,253 

Planter and tobacco hiller, combined, T. L. Gray. 522,367 

Planter, check row com, G. R. McGinnis 522,381 

Plow, swivel, Gale & Tremblay 522,341 

Plunger operating mechanism, C. Whitfield 522,279 

Pneumatic tubing, C. W. S. Turner. 522,278 

Portable elevator, W. M. S. Garrison 522,252 

Powder. See Metallic powder. 
Press. See Cotton press. Roller press. Wine 
press. 

Printer's quoin, D. C. Breed 522,504 

Printing machine, M. Wright 522,502 

Printing surface and making same, A. Ten 

Winkel 522,567 

Printing surfaces, producing, A. Ten Winkel 522,566 

Pulley, friction clutch, J. McCahey, 522,531 

Pulley, sheave, F. Gunther 522,466 

Pulp screen. J. J. Flanders 522,463 

Pulverizer and harrow, A. D. Powers 522,489 

Pulverizing mill, F. J. Judd 522,377 

Pump, rotary, S. N. Eisler 522,518 

Puzzle, C. A. Emerson 522,250 

Radiator, gas. L. Strimban 522,358 

Rails, renewing old steel, E. W. McKenna 522,228 

Railway conduit, electric, A. T. Fay 522,460 

Railway, conduit electric, J. H. Tyrrell 522,440 

Railway crossings, electric alarm signal for, J. J. 

Ross 

Railway frog, A . L. Stanford 

Railway rail joint and bond, electric. J. Meyer 

Railway signaling apparatus, P. Ribard 

Railway signaling, electric torpedo apparatus and 

system for, J. W. Lattig 

Railwav signaling, torpedo machine or appara- 
tus for, J. W. Lattig 

Railway supply circuit, electric, R. M. Hunter.. . 

Railway switch, R. E. Terry 

Railway switch. J. I. Vernon 

Railway switch and trolley, electric, F. S. Perrin 
Railway track sanding apparatus, C. W. Sber- 

b urne (r) 

Railways, wire support for overhead electric, A. 

W. Jones 

Refrigerator, A. Schuyler 

Refrigerator car, F. E. Canda 

Register. See Cash register. Hot air register. 

Register for baskets, etc., A. B. Culver 

Revolver cylinder, J. Lamm 

Rivets, studs, etc., manufacturing, W. S. Wilson 

Roller press, S. Tuttle 

Rolling pin and dough cutter, combined, C. S, 

Good no ugh 

Roofing. J. C. H. Schultz 

Rotary steam engine. J. A. Johnson 

Rubber, etc., process of and composition for 
manufacturing substitutes for India, A. A. 

Blandy 522,312 

Sash weight, G. S. Sergeant 522,498 

Saw frame, buck. Knowles & Adams 522,470 

Saw handle. E. J. Fulghum 522.558 

Saw straightening device, M. Covel 522.316 

Scaffold, adjustable, M. King 522.526 

Scraping or digging apparatus, C. Vivian 522,443 

Screen. See Pulp screen. 

Screw cutting die stock. J.J. Harrison 522,206 

Screw machine, C. C. Hill 522,207 

Screw threads, automatically opening die for cut- 
ting, J. Hartness........ 522,413 

Scutching flax, hemp, etc., machine for, Donis- 

tborpe & Buitows 522,516 

Seaming machine, can, E. P. Holden... 522,414 

Seams of sheet metal cans, machine for rolling or 

crimping end, J.G. Hodgson 522,255 

Seams of sheet matal cans, machine for rolling or 

crimping end. E. N«ton e£ al 522,269 

Sectional boiler, W. Vanderman.. 522.441 

Seeder, F. R. Packham 522,329 

Separator. See Cream separator. Steam sepa- 
rator. 

Sewing machine table, W. M. Cuthbert 522.289 

Shade fixture, window, H. Parker 522,384 

Shade shifter, adjustable window, C. B. Corbin. .. 522.557 

Shade, window, H. Parker 522,383 

Shaft support, vehicle, W. Irving 522,420 

Sharpening device, knife or scissors, T. T. 

Hosack 522.373 

Sharpening machine, razor, C. A. Worden 522,361 

Sheet metal handle, M. Bersted 522,398 

Ship or boat, compoundable, H. Martini 522,348 

Shoe, ankle supporting, Horn & Mayer 522,371 

Skate, J. Forbes 622,321 



Sheer, vegetable, P. L. Mars 522,266 

Soldering machine, can, J. G. Hodyson. .. ..522,257, 522,258 

Soldering machine, side seam, J. (!. Hodgson 522,256 

Spooling frame yarn guide, G. E. May hew 522,378 

Sprinkling apparatus, D. M. Pinckney 522,229 

Sprocket wheel for chains, W. A. Leggo, Jr 522,427 

Stamp, rubber, R.S. Hall 522,467 

Stand. See Washstand. 

Steam boiler. M. H. Plunkett 522,271 

Steam boiler, water tu be, A. W. Shearer 522,238 

Steam generator, P. Dubiau 522,517 

Steam separator. T. J. Cleaver 522,450 

Steam separator, M. W. lies 522,416 

Steam trau, J.McKellar 522,268 

Steam trap, J. J. Royle _ 522,496 

Sterilizing purposes, receptacle for, O. B. w. 

Schier 522.235 

Stone polishing wheel, F. B. Verger 522,546 

Stopper. See Bottle stopper. 

Strap. See Box strap. 

Sugar from sorghum, extracting, G. Monselise. ... 522,478 

Switch. See Electric switch. Railway switch. 

Switch closer, automatic. W. I. Wands 522,308 

Switch lock, D. Lavery 522,219 

Table. See Knockdown table. 

Tags, machine for the manufacture of shipping, 

G. F. Danielson 522,514 

Teaching telegraphy, machine for, T. M. Crepar.. 522,454 

Telegraph repeater, A. D. P. Weaver 522,500 

Telephone transmitter, W. R. Cole . . . 522,404 

Telephony, multiple, Hutin & Leblanc 522,564 

Tent and support, P. F. Noonan 522,483 

Thimble, H. White 522,245 

Thrasher and separator, combined pea, J. F. 

Rh odes 522,493 

Thrashing machines, automatic feeder for, R. L. 

Cooley 522,451 

Time sheet bolder and guide, combined, F. 

Clem ens, Jr 522,195 

Toe weight, divisible, J.Clark 522,288 

Tooth, artificial, E. Bowlus 522.400 

Toy, whistling. E. J. Lumley 522 264 

Track crossing, M. VV. lies 522,419 

Training athletes, apparatus for, M. L. Wendling 522,244 
Trap. See Steam trap, 

Trolley arms, conduit for, A. T. Fay 522,461 

Trolley wheel, C. E. Bostwick 522,550 

Trolley wire, suspension clip, W. F. D. Crane 522,362 

Truck, electric railway car, F. O. Blackwell 522,189 

Truck, band. J. Frenette 522,202 

Truck safety attachment, car, L. F. Fisher 522,365 

Trunk, G. S. Eggeman 522,318 

Trunk, writing desk, E. Von Pfeil 522,390 

Tunnel, subaqueous, E. H. Luuken. .. 522,222 

Typewriting machine, C. H. Boynton..... 522.285 

Typewriting machine, G. W. N. Yost 522,333 

Typewriting machine, pneumatic, W. Raab 522,491 

Valve mechanism, J. Kelly 522.324 

Valve mechanism, E. Reynolds 522,304 

Valve mecaanism, blowing engine, E. Reynolds.. 522,273 

Valve, tank flushing, J. J. Berry 522,397 

Vehicle gear, F.J. Buff 522,401 

Ventilator, P. Goerlitz 522,410 

Violin bow bolder, J. H. White -522.543 

Vise, bench, T. J.Welsh 522,501 

Wagon seat, R. Pederson 522,387 

Washstand, portable, M. H. Wickman 522,571 

Watchcase spring, J. H. Fleming 522,320 

Watch lid or back machine, H . M. Crowell 522,317 

Watercloset seat, P.J. Cahill 522,553 

Water tube boiler, M. H. Plunkett 522,272 

Wheel. See Carriage wheel. Trollev wheel. 

Windmill power transmitter, W. E. Shields 522,307 

Window guard. Hickethier & Theemling 522,523 

Wine press, Zwigard & Scbworer 522.334 

Wood, preserving, J. R. Bate 522.284 

Woodworking machine, W. Lyon 522,475 

Woodworking machines, carrierchain forfeeding 

boards to, B. G. Luther 522,223 

Woven fabric, W. G. Connell 522,555, 522.556 

Wrapping machine, newspaper, L. C. Crowell 522,198 

Wrapping newspapers, method of and machine 

for, L.C. Crowell 522,197 
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522,431 
. 522,240 
, 522,349 

522,494 

522,528 

522,473 
522,374 
522,359 

. 1 22,568 
522,388 

11,424 

. 522,216 

522,306 
522.448 

522,455 
.. 522,472 
. 522,247 
. 522,243 

'. 522,465 
. 522,330 

. 522,296 



ORDINARY RATES. 

Inside Page, each insertion - - ~5 cents n line 
lincli Page, each insertion - - - - Si. OO a line 

iJ3P~ For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is sei in agate type. Engravings may hea* adver- 
tisements at the same rate per agate line, by measure- 
ment, as the ietrer press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



Patent Foot Power Machinery: 

Complete Outfits. 

Wood or Metal workers without steam 
power can successfully compete with 
the large shops, by using our New 
LA ISO It SAVJM; Machinery, 
latest and most improved for practical 
Shop Use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Falls Mfg. Co. 

095 Water Street, Seneca Falls N. Y. 

■ ATUC6 Shapers, Planers, Drills, Machine Shop 
LhI llCOq Outfits, FootLathes, Tools and Supplies. 
Catalogue Free. SEBASTIAN LATHE CO., 

120 Culvert St., Cincinnati, O. 
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•PECIALTIES & NOVELTIES-PATENTED 
[ARTICLES -SMALL OR FINE! MACHINERY. 
StrlJ> ^-7 o,ot OTTO KONIGSLOW ] 

-— r ctf* V >— '49 MICHIGAN ST. CLEVELAND, O.i 



EXPERT MODEL MAKING. Est !^ hed 

J. O. Setl, Trop. Chicago Model Works, Chicago, 111. 179 
E. Madison St. Write for Catalogue of Model Supplies 




DoYourOwnPrinting 



Card Press, !»>i3. Circular size S8. 
Small Newspaper Press, S44. 
AH easy, printed rules. Money maker 
and saver. Stamp for catalogue, presses, 
type, paper, etc., to factory. 
KELSEY & CO., Ml'YKlDBN, CONN. 




TRADE MARKS. 

Baking powder, Forbes. Broth er & Comnany 

Bonbons, Walter M. Lowney Company 

Carpets, ingrain, John Gay's Sons 

Catarrh cure, chill cure, and blood sirup, W.J. 
Thurmond 

Cement, Portland, Commercial Wood and Cement 
Compan y 

Champagne, a temperance drink in imitation of. 
P. E. Petterson 

Cigars. G. A. XetT/^al 

Cigars, A. Dehner 

Clothing, men's, boys', and children's, J. Miller, 
Sons & Company 

Cotton goods, brown, bleached, and printed, G. 
Willis 

Cutlery, tools for carpenters, machinists, and 
farmers, and hardware, Beck & Gregg Hard- 
ware Company 

Dental gold-foil, S. S. White Dental Manufactur- 
ing Company 

Dental gum or rubber, S. S. White Dental Manu- 
facturing Company 

Fence wire, Cleaveland Fence Company 

Fertilizer, artificial, Mount Airy Manufacturing 
Company 

Fishinc reel and fishing reel cross plates. United 
States Net and Twine Company 

Flour, cornmeal, farina, grits, oatmeal, and crush- 
ed cereals. North Pacific Flour Mills Company. 

Flour, wheat, Bothfeld & Weygandt . 

Food, wheaten breakfast, Eli Pettijohn Cereal 
Company 

Incubators and brooders. Reliable Incubator and 
Brooder Company 

Ingots and bars of metal, W. T. Garratt & Com- 
pany 

Laces and webs for boots and shoes. Lalng, Son & 
Harrah 

Lard, pork. Imperial Packing Company. 

Leather, harness and saddlery, W. W. Mooney & 
Sons 24,946, 

Lye, W. H. Priesmeyer 

Medicine for the cure of dyspepsia. T. Merritt 

Oil, cylinder, Jno. S. Snedeker Company 

Oil, lubricating, A. W. Harris 

Oils, powders, and hair, nerve, and blood tonics, 
facial. Madame Isebell's Toilet Manufacturing 
Company 

Oranges. Haight Fruit Company 

Paper of every description. It. Fletcher & Son 

Perfumeries, soap, and toilet preparations for the 
hair, skin, and teeth, Foote & Jenks 

Perfumery, sachet powder, and soap. Firm of Solon 
Palmer 

Pills, Magic Medicine Company 

Polish, metal. Harvey Chemical Company 

Remedy for nervous and blood diseases, Burger & 
Losee 

Remedy for phthisis, chlor-aniemia. and scrofula, 
B. De Toledo 

Soaps, perfumes, face powder, and complexion 
creams and lotions, toilet, A. Hamburger & 
Sons 

Tablets or pills for coughs, colds, and similar 
throat and lung affections, L. H. Hammond 

Trees, young apple, E. S. Pearson 

Whisky, W. M. Hayner 

Whisky, Joseph R. Peebles' Sons Company 

Whisky, A. Usher & Company 24,950 to 



24.CS7? 
25,972 
24,943 

24,950 

24,969 



24,982 
24,940 

24,941 

24,980 

24,970 

24,979 

24,975 

24,976 

24,974 

24,983 
24,981 

24,945 

24,978 

24,947 

24,! 171 

24.!<:>7 
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24,973 



24,<«;i 

24.968 
24,959 
24,958 

24,964 

24,960 
24,939 
24,953 
24.954 

24,952 



GAS AND GASOLINE ENGINES. 

2 TO 100 I 

Noiseless, Simple, E 

Durable. 
Guaranteed Lowest 

Gas Consumption 
17 ft. to actual h. 1 
17 ft. at $1.25 M>- 2c 
1 h. p. = 10-16-c. p. 

Inc. lights. 
lb. p.-l-2000-c. p. 

Arc lights. 
Average cost per 
h. p. on Gas, one 
cent per hour. Average cost per h. p. on 76 Gasoline, 
one-half pint per hour. Six gallons Gasoline = M ft. Gas. 
Gasoline used direct without Carburetor. Actual brake 
h. p. guaranteed. Works on any gas. For electric lighting 
it is as accurately governed as any steam engine at same 
speed. Sold on trial and under absolute guarantee. 
Adaptable to all power purposes, flt^" Send for circular. 

WHITE & MIDDLETON CAS ENGINE CO., 
729 to 735 E. Pratt Street, Baltimore, Did. 



Durable— Easily Applied. 

I This roofing is manufactured 
from natural Trinidad asphalt 
materials, and will not dry up 
I and become brittle under ex- 
[posuretothe weather as coal- 
tar roofings do. 

5 WW Send for Free Samples 
raand Circulars to 

^WARREN CHEMICAL 

6 dfc MFG. CO., 
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I Buys our $9 Natural Finish Baby Carriage 

t complete with plated steel wheels, axle, 
g springs, and one piece Steam bunt handle. Made of best mate- 
rial, finely finished, reliable. and guaranteed for '6 years. Shipped 
^.£5? onlOdajB'trial. FREIGHT PAH); no money recjuiredin 
£®£vM advance. 75,000 in uae. We are the oldest and best known 
(p^yR concern ofour kind, reliable and responsible. Reference 
S^SsjjPa furnished atany time. Make and sell nothincbut what we 
□ tee to be as represented, sold at the lowest factory 
. . . WRITE TO-DAY for our Urge FREE illustrated 

catalogue of latest designs and styles published. 

OXFORD MFG. CO., 340 Wabash Ave., Chicago, III. 



3XTOT7V RT1ADY I 

Fourteenth Edition of 

Experimental Science 



DESIGNS. 

Bottle, etc., J. A. Shepbard 23,413 

Bottle stopper. J. A. Sbephard 23.412 

Carpet. G. Marchetti 23.407 

Ch air, L. Ostl und 23,425 

Drug box, M. J. Bogert 23.415 

Eraser, L. \V. b aber 23,411 

Furnace front, P. A. Barker 23,430 

Lamp base, U Von Grave 23,417 to 23,419 

Lamp fount holder, L. Von Grave 23,420 

Paper, pattern for wrapping, H. R. Towne. . .23,408, 28.409 

Radiator, electrical, J. K. McElroy 28,420 

Seal, etc., E. J. Walsh etal 23,410 

Shutter bower and fastener, H. Mintzer 23,423 

Stool, music, G. J. Waldvogel 23,424 

Stove, T. M iller 23,427, 23,428 

Stove, F. Miller 23,429 

Tables, etc., frame for, L. Von Grave ..23.421, 23,422 

Tobacco bag, G. Millhiser 23.414 

Toilet article holder, J. Tot ham - 23,416 




A printed copv of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Cn.iia.fUan patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, at acost of S40 each. 
If complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 



REVISED AND ENLARGED. 
1VSO Pages and 110 Superb Cuts added. 

I Just the thing for a present for any man, woman, 
' student, teacher, or any one interested in science. 
I In the new matter contained in the last edition will be 
l found the Scientific Use of the Phonograph, the curious 
optical illusion known as the Anorthoscope, together 
with other new and interesting Optical Illusions, the 
Optical Projectionof Opaque Objects, new experiments 
in Projection, Iridescent Glass, some points in Photo- 
, graphy, including Hand Cameras, Cane Cameras, etc.; 
! Systems of Electrical Distribution, Electrical Ore Find- 
er, Electrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter which will prove of interest ro scien- 
tific readers. 

R40 pages, 782 fine cuts, substantially and beautifully 

bound. Price in cloth, by mail, $4. Half morocco, $5. 

t&~Send for illustrated circular. 

MUNN & CO., Publishers, 

Office of the SCIENTIFIC AMERICAN, 

361 BROADWAY. NEW YORK. 
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Founded by Mathew Carey, 178a. 

HENRY CAREY BAIRD & CO,, 

Industrial Publishers, Booksellers & Importers 
810 Walnut St., Philadelphia, Pa., U. S. A. 

B3F"Our new and Revised Catalogue of Practical and 
Scientific Books. S8 pases. Svo, and our other Catalogues 
and Circulars, the wnoie covering every branch of Sci- 
ence applied i.ii the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 



GATES ROCK & ORE BREAKER 



READY SENSITIZED PAPER. 




Capacity upto 200 tons per hour. 



Has produced more ballast, road 
metal, and broken more ore than 
all other Breatte s combined. 

Builders of High Grade Minina 
Machinery. King-Darragh Con- 
centrator. Connersville Blowers. 
»end for Catalogues 
GATES IRON WORKS, 
' 50 C So. till nt mi St.. CliicnjMi 
136 C, Liberty St. N.Y, 237C. Franklin St.. Boston. Maes. 



ICE HOUSES. — DESCRIPTION OF 

ice bouses as tliev were built a century ago. Contained 
in Scientific American Supplement, No. 933. 
Price 10 cents. To be had at this office and from alt 
newsdealers. 



JSTEDMANSffi,K&Aurora,Ihdiana 
Disintegrators and 
pulverizersforreducing 

t] ClAYS, IRON ORES.COAL.CTC, 
I FOR VARIOUS PURP0SES.6RA- 
1 PHITt CRUCIBLES AND SLAG 
■ USED IN ROLLINS MILLS,6U»WI 
PHOSPHATE.BONES. ETC, FOR 
FERTILIZER.THEBtSTANO 
. MOST SATISFACTORY MILL ON 

T HE MARKLT. WRITE. FOR ILLUSTRATED CATALOGUE AND PRICES. 



BUY 
TELEPHONES 

That are (rood— not "cheap thingg." The differ- 
ence in cost is little. We guarantee our apparatus and 
guarantee our customers against loss by patent suits. 
Ourguarantee and instruments are BOTH GOOD. 
WESTERN TELEPHONE CONSTRUCTION CO., 
440 Monadnock Block, Chicago. 
Largest Manufacturers of Telephones in the United States. 



(GELATINE) ^^— ^— ^— 

Brilliant and Matt Surface. The Peerless will give finer results than can be obtained on any other paper, 
only to be tried to be appreciated. Rapid and brilliant printer. Simple toning bath. Easily worked. 

cftj FaIxklox- 3Vti"s- Co., Roclieister, 2XT. ' 



iroxvu 




r- Tl M J ^oJHOKst. '•• 
30 coRTL. gusgohscotuhdAy 



STEAHBOILERS 



M/WINCTOKIES IH UNITED STATES, SC«7ll»D. FRINtE, GERM«N> S »USTOI». 



Deer Park 

AND 

Oakland 

On the Crest of the Alleghanies. 

(MAIN LINE B. & 0. R.R.) 
SEASON OPENS JUNE 23, 1894 

Rates, $00, $75 and $90 a month, according to location. 
Address 

GEORGE D. DeSHIELDS, Manager. 

Cumberland, Md., up to .Time 10: after that date, either 
Deer Park or Oakland, Garrett County, Md.. 



ARB0RUNDUM 



■hardest abrasive known, emery and 
■diamond Powder Substitute, in flourt 

nPOWDERrCRYSTALrWHEEL,-SLAB tHONE FORM. 
ICARBORUNDUM Co. MONONGAHELA CITY. PA, U.S./I. 




UVDUDTICM' Mv original method. 81. SunRest- 
n IrllU 1 lOiri. ive Therapeutics. 4IMI pp.. very prac- 
tical, $3.50. Dr. Anderson, Masonic Tern.. S.A.7, Chicago 



WELL PIBCMERYj 



Largest 
Works on 

Earth. 

All kinds of Well Tools. A fortune for 
the driller Boring "Wells or Prospecting 
with Adamantine. Can take a core. A 
wonderful discovery of lifting 
water by air. Economical two- 
stroke Artesian pumping out- 
tits. 448 page Encyclo- 
pedia 25 cents. 

American Well Works, 
gtLji Atjkoka, Ii.i.., Chicago, 
111,, Dallas, Tex. 

ARTESIAN WELLS— BY PROF. E. 

G. Smith. A paper on artesian wells as a source of 

stan wells. Some chemical features of artesian well 
supply. Contained in Scientific American Sup- 
plement. No. 943. Price 10 cents. To be had at this 
office and from all newsdealers. 




THE SIMPLEX TYPEWRITER 

UARANTEEO 

|to do as good work 
jas any high priced 
machine. Special- 
ly adapted for use 
iii private corre- 
spondence. Sent 
by mail or express 
prepaid on receipt 

of $2.7;"). In handsome 
walnut case, ;><■<'.. extra 

Address Simplex Typewriter Co., 26 K. 13th St., New York 

I Study Electricity at Home 

by our correspondence method, with frit; Apparatus. 
Terms low. Cat. free. Scientific Machinist, Clever d, O. 

Talcott's Acme Steel Belt Hooks. 

\ Strong Griponthe Belting 

— \ See illustrated notice in Sci. 

\ Am., July 7, 1891. pageT. 
\ Trial packaee containing 100 
\ hooks, assorted sizes, $1.50. De- 
mmmmum mimm livered free in U. S. 
\V. O. TA LOOT T, lHSabinSt , Providence, It. I. 



Oil Well Supply Go. 

Manufacturers of everything needed for 

ARTESIAN WELLS 

for either Gas, Oil, Water, or Mineral Tests, 
Boilers, Engines, Pipe, Cordage, Drilling 
Tools, etc. Ittus'd catalogue, price lists, 

and discount sheets on request. 

PitUburg, Oil City and Bradford, Pa. 
Also, 32 Cortlandt St., \ew York. 





KILL FLIES 



IF YOU 
WANT TO 

Send 25c. for a Ventilated Bug Killer. 3 for 50c. Amuse- 
ment for whole families. Agents wanted in Southern 
States. R. P. Morgan, 369 North Ave., Bridgeport, Ct. 



D'Onger Long Distance Electric Telephones 

Sold outright for all purposes except Public Ex- 
changes. Protected by patents which are guar- 
anteed against infringement. Works equally 
well on long or short distance, one mile or 1,000. 
Write for Descriptive Circular. Agents Wanted. 
THE D'UNGER ELECTRICAL TELE- 
PHONE MFG. CO., 
1 167 Dearborn Street, Chicago, III. 

C infill for an Insect that the MAGIC MOSQUITO 
$IUUU BITE CURE and INSECT EXTERMINATOR 
will not kill. Try it for Sofa Beds, Roaches, etc , and for 
driving away mosquitoes Non-poisonous. Sold every- 
where. Sallade & Co.. 53 W. 24th St., New York, Mfrs. 



\ 



o 



Messrs. Munn & Co., Solicitors 
of Patents, have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentable by writing to Munn & Co. 
Communications strictly confiden- 
tial. A handbook of patents and 
how to obtain them sent free. 

PATENTS 

taken through Munn & Co. receive 
special notice in the Scientific Amer- 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientific work. 
$3 a year. Specimen copies free. 
Address MTLW & CO., 



o 



o 



New York, 301 Broadway- 



o 




Don't Kill Yourself 

SMOKING. 

Use the HARMLESS SMOKER 

NO SMOKE 
IN THE MOUTH. 

It retains all the flavor and enjoy- 
ment of smoking a cigar without the 
injury. Can be used for cigarette 
smoking and makes it absolutely 
harmless as it prevents inhaling: 
also aids to quit the habit when 
desired. Send for free circular 
ven if you are skeptical. 

RYERSON D. CATES, 

BI205, 108 I .a Salle St., Chicago. 



The Bailey Automatic Bicycle Brake 

is as quick in action as thought it- 
self. So unobtrusive, the rider 
would never know he had it were it 
not for the instant and effective aid 
it gives him when wanted. BAILEY 
MFG. CO., 207 S. Canal St., Chicago. 




SECOND-HAND BOOKS— Scientific and Mechan- 
ical— at low prices. Send for catalogue. INDUSTRIAL 
PUBLISHING CO., 22 College Place, New York. 



BUY DIRECT AND SAVE DEALER'S 
MO AND AGENT'S PROFITS. 

.T | Lb uy our Oxford Boss Bicycle, suit- 
Jable for either sex, made of best ma- 
-„„„ ._. 'teiial. strong, substantial, accurately 

adjusted and fully warranted. Write to-diy for our 
large complete catalogue of bicycles, parts, repairs, etc., 
free. OXFORD IMFG. CO. 

338 Wabash Avenue, - CHICAGO, ILL. 




AND FINE GRAY IRON A.LS0 ! 

i 1 •) CASTINGS FROM SPECIAL RNS 



LEHIGH ME. S AMERICAN-SI. PHILA. 



MATCH * MACHINERY. 

Latest improved. Complete plants furnished JOS. C. 
DONNELLY, 1209 Buttonwood Street, Philadelphia, Pa. 



DEAF 



eyea. F. lllseox 



POLAR ELECTRIC. 



The McGONNELL 

Gen Proof Filters 

REMOVE MICROBES 

— AND— 

All Kinds of Disease Llerms. 

Is a Filter and Cooler Combined. 
The ice as it melta is filtered. 

No other gravity filter does this. 

Tie McConnell Filter Co. 

BUFFALO, N. Y. 



VOLNEY VV. MASON & CO. 

FRICTION PULLEYS, CLUTCHES, and ELEVATORS 



PROVIDENCE, K. I. 



The Most Useful Tool in any Shop is the 

RIVETT LATHE 

MADE BY 

FANEUIL WATCH TOOL CO. 

BRIGHTON, 

BOSTON. MASS., U. S. A. 

Anybody interested, write 
for particulars. 



The Highest Award at the. Worlds Columbian Exposition 




STEEL 



From I to 40,000 Pounds Weight 

Of Open Hearth, Chester or Bessemer Steel. 

True to Pattern. Sound. Solid. 

GEARING OF ALL KINDS, CRANK 

SHAFTS, KNUCKLES FOR 

CAR COUPLERS. 

Cross-Heads, Rockers. Piston-Heads, 
etc., for Locomotives. Steel Gastingsof every description. 

CHESTER STEEL CASTINGS CO., 

Works, Chester, Pa. Office, 409 Library St., Phila., Pa. 



NESS & HEAD NOISES CURED 

by INVISIBLE Tabular Cushions. Have helped 

more to pood M P ft Ql&g than all other devices 

combined. Whispers nuHlVi Help ears as pmn»cB help 

ly, Si»S-S-B'way, N.Y . Bookof (>rools FREE 




pATEHT.*? 

AND NO OTHER. 

You Cannot Cut Yourself. 

A Delicious Shave. 

No Skin Disease. 

A Continual Economy. 
Lasts a Lifetime. 

Razor, $2.00. 

Machine and Strop, $1.75. 

Both in one box, $3.75. 




ASK YOUR DEALER. 



E. LOTHAR SCIIMITZ, 92 Roade St., New York. 



SHORTHAND BY 

porters. Catalogue and fir_ „ 

Shohthand College, Academy Bl'k, Williamsport.Pa. 



- - MAIL TauEht by Re 

porters. Catalogue and first lesson FHEE. Pott's 




Starrett's Universal Surface Gauge 

* This gauge has joint at 

base allowing spindle 
and scriber to be moved 
back and forth and 
placed in any position 
from upright to horizon- 
tal, to reach over back 
— __ ._._,- of, and underneath. 

Price, No. 1, 9 inch $2.50. No. 2, 12 inch $3.00 

No. 3, with two spindles, 12 and 18 inches 3.50 

XW Illustrated Cataloque Free. 

LC QTARRETT Manufacturer of Fine Tools, 
i O. O I HnnC I I , P. O. Boxl3, ATHOL.MASS. 

Best and cheapest food known. Warranted 
to double egg production. Get circulars. 
Webster &H annitm, Cazenovia, N. Y. 

ARMSTRONG'S * PIPE ^THREADING 



CUTTING-0FF MACHINES 

Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit- 
ters' Tools, Hinged Pipe Vises, 
Pipe Cutters. Stocks and Dies 
universally acknowledged to be 
TH"E BEST. i^^Send for catalog. 
Armstrong Mfg. Co., 

.Bridgeport, Coiin. 



EGGS. 




LIGHTNING CONDUCTORS. —A 

valuable and exhaustive paper giving Reynold's instruc- 
tions for erecting and testing litrhtning rods. Contained 
in Scientific American Supplement, No. *)o«i. 
Price ia cents. To be had at this office and from all 
newsdealers. 



IFOIR, SALE. 

Boring Bit Patent, No. 521,430, June 12, 1894. Bores 
large or small holes, either straight or tapering, in either 
direction. Simple, practical tool. Copy of patent sent 
to any one wishing to purchase. For terms, address 

OHAl'IN ifc CO., Springfield, Mass. 



STEVENS PATENT 
SPRING INSIDE CALIPERS 

Leader, No. 72. 

Price, by mail, postpaid. 

4 inch... .$0.75 | 5 inch $0.80 | 6 inch $0.85 

These goods excel, for neatness and fine finish, 
any other make. Ideal and Leader Spring Di- 
viders and Calipers, Ideal Surface Gauges, 
Depth Gauges, and Mne Machinists' Tools. 

EP~ Illustrated cat aloque free to all. 
J. STEVENS ARMS & TOOL* CO., 
P.O.Box 280, Chicopee Falls, Mass. 





INVENTORS. 



CONSULT AT ION 
AND ADVICE TO 

Experimental work of every description. Automatic 

machinery designed and built. U3P* Send for circular. 

MALTBY MFG. CO., Brooklyn, N. Y. 

High Grade Only. Warranted. Contract- 
ors desiring a trustworthy Jack Screw, ad- 
dress RUMSEY & Co., Ltd., Seneca Falls, N.Y. 



CHE IS DEADr 



To bis own inlereat. wbo deals in Aims and Ammunition or wbo shoots a Rifle 
Pistol, or .--hot Gun and has not a <:opy of IDEaL HAND HOOK, No. 4. A 
80 pages of solid information. Ju.it out. (Mention Scientific American.) BE 
ALIVE and send for one FRKK to all countries. Send stamps fot postage. 
1I>EA1, MIG. CO., Drawer 860, JNew Haven, Ct.. V. S. A. 



BELL TELEPHONES 



Receivers, Transmit- 
ters, Bells, Wire, and 
all supplies for complete equipment of Telephone and 
Telegraph lines. Send for descriptine price list, also Tele- 
graph Manual and. Cataloque FREK. J. H. BUNNELL 
& CO., 76 OoitTLANDT Street, New York. 



A^en 




#20 TO «60 SAVED OX NEW 

8125 high grade Safety 
$50; 8100 pneu. 860; 840 

ush. ball 820 etc. Larg- 
|est and oldest dealers in 
U.S. Fairy payments. We 
sell everywhere. Cata. 
free. R»wte, Hazard & Co., 
31frh., 16 $ St., Peoria, III. 



Model & Experimental Work. t££g? 

Advice and ideas not charged for. Send for particulars 
GAltDAlU *fc SON, 98 John Street, New York. 



£3Z3C3-£: TOOXjS 

are often nearly ruined by using a grind- 
stone not adapted to the work. Our 
quarries produce a large variety of grits 
suitable for grinding any tool. 

CEP*" Man u.'e send you our Cataloque, 
■which will give you some informationt 
GRAFTON STONE COItII*4NY, 
No.au iuver Street, Grafton, Ohio 




WORKSHOPS 



WITH 
YOUR 

With outfits o f Barnes Wood and Metal Worki 

«^ J FOOT POWER ~®& 

Machinery you can successfully com- 
pete with Factories that use steam 
power, both in quality and profit on product. 
The only complete line of such machines 
made. Have stood the test twenty years. 
Send for catalogue. Address: 

W. F. & JOHN BARNES CO., 
1999 Ruby St., Rockford, Ml 




OHIO STATE UNIVERSITY, Cohmhs, Ohio, SCHOOL OF 11EEM. 

Four-year courses in Civil, Mining. Mechanical, and Electrical Engineering, and In Industrial Arts. A two- 
year course in Clay Working. Each department is well equipped with appliances for instruction. 
A catalogue will be sent on application. 



F. M. HICKS & GO. 

RAYMOND 

GAS ENGINES 

Cheaper than Steam or Electricity 
68 & 70 Sunt li Canal St. 

0IXICA.C3-O. 

MIXI NG MACHINERYT 

Latest Improved. For all purposes. 150 different kinds 
and sizes. J. II. DAY & CO., Cincinnati, Ohio. 




DEAFNESS 

aiid HEAD NOISES relieved by using 
Wilson's Common Sense Ear IH-iiimn 

New scientific invention, entirely different 
in construction from all other devices. As- 
sist the deaf when all other devices fail, 
and where medical skill has given norelief. 
They are safe, comfortable, ana invisible; 
have no wire or string attachment. v\ rite 
for pamphlet. |3T" Mention this paper. 

WILSON EAR DRUM MFG. CO., 

Louisville, Kr. 




^.SAFETY THRUST COLLARS 

...,Rm SOLID AM) SPMT. / 
amv ! !i ™l^^ character and at price to suit | 
iiR^J' 1 trafthe most critical buyer. Dealers!! 
■ !il ""' in shafting will consult their\ 
interests in writing for Price 
List and Discounts. 
The Gou verne cr Macittne Co., Gouverneur, N. t. 




ALUMINUM soldered with AI.S1TE SOLDER 
and Plated with either Gold, Silver, or Nickel by the 

ALSITE PROCESS. 

Full particulars on application. ALSITE ALUMI- 
NUM CO., 106 Liberty St., New York City. 



The WonderC»^3»g| 

Tool Holder ^^»^-<r 

One man can 
better and ea^ 
than two men the 
Old way. Fits any 
stone. Holds anv , 
tool. All to 
sure to have J 
true and per- 
fect bevel. Al- 
ways in order 
ready foruse.Price$2. sample to agents $1. Send for cire'lr 
T. O. Williams Jr. 508 Hoy al Ins. Bldg.,Chiea«o, 111. 





DEAFNESS! 

THE CARBOPHONE 

isinvisible and abNolutelv the best of anything yet 
invented, is strictly scientific, working on the principle of 
the telephone and microphone, which reports the steps 
of a fly a great distance. This instrument will overcome 
any kind of deafness unless the ear is stopped by catarrh, 
if such is the case, our vaporator cures it permanently. 
CARBOPHONE CO., 1524 Masonic Temple, Chicago, 111. 



WORTH1/KY STALL WORKS, 53 

Elm St., Boston, Mass., have sold 8000 of his 
Patent25-lb. Slow Feed Oat Mangers. Price, 
ffl.tiO. Van Ness Co., 50 Warren St., N. Y. 
W. V. Warner, 140 N. Broad Street, Phila. 



THE LINK-BELT COMPANIES, 

I PHILADELPHIA. NEW YORK. CHICAGO. 
Originators of the best practice in the use 
of Link-Belting of standard designs. 

Ewai-t Link-Belting (31 regular sizes). 

Sprocket Wheels, Rope Transmissions, 
Fibre -Graphite Self -Lubri- 
cant Journal Bearings. 

Machinery for elevating and 
conveying any material. 

Philadelphia address, £020 Hunting Park Av. 




A New and Valuable Book, 




12,500 Iteceipta. 70S Pages. Price $5. 

Bound in Sheep, SO. Half-Morocco, $>ti.50. 

This splendid work contains a careful compilation of 
the most useful Receipts and Replies given in the Notes 
and Queries of correspondents as published in the Sci- 
entific American durinethe past fifty years: together 
with many valuable and important additions. 

Over Twelve Tii oii»uml selected Receipts are 
here collected; nearly every branch of the useful arts 
being represented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as the product of the stud- 
ies and practical experience of the ablest chemists and 
workers in all parts of the world; the information given 
being of the highest value, arranged and condensed in 
concise form convenient for ready use. 

Almost every inquiry that can be thought of, relating 
to formula? used in the various manufacturing incm 
tries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of practical 
value in their respective callings. 

Those who are in search of independent business or 
employment, relating to the home manufacture of sam- 
ple articles, will find in it hundreds of most excellent 
suggestions. 

IP^" Send for Descriptive Circular. 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE. 

361 Broadway, New York. 



© 1894 SCIENTIFIC AMERICAN, INC 



32 



Sftwntttit Swcriatt* 



(July 14, 1894. 



llfCDpertisements. 



ORDINARY RATES. 



7 5 cents a line 
- SLOW a line 



Inside Fnge, each insertion* 
Back Page, each insertion. 

ZW For some classes oj Advertisements, Special and 
Hiijuer rates are required. 

The atove are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



COLD FORGED PRODUCT. 

Fluted Tire Bolt 

Patented Nov. 11.1890; Oct. 20, 1891. 




18 etiffer and stronger than a common bolt. The fluted 

shank prevents the bolt from turning 

in the rim and tire. 

MACHINE SCREWS 
STOVE BOLTS 
LOCK CAP SCREWS 
SIDE KNOB SCREWS 
THREADED WIRES 



COLD 
FORGED 



AMERICAN SCREW COMPANY, 

PROVIDENCE, R. I. 



Ride a J Urib<ii}e ! 

That's The Wheel! 




B^~ Write for Catalogue and Agency. 

THE BLA CK MFC. CO., - ERIE, PA . 
PROGRESS OF SCIENTIFIC DIS- 

covery.— By Lord Kelvin, Abstract of the presidential 
address before the Royal Society, Nov. 30, 1893. Con- 
tained in Scientific American Supplement, No. 
940. Price 10 cents. To be had at this office and from 
all newsdealers. 



to 50 H.P. THE 




Motor of 1 9 th Century 

Can be used any place t to do any 
work, and by any one. No Boil- 
er! No Eire! No Steam! No 
Ashes ! .No Gauges ! No Engi- 
neer! A perfectly sat e Motor 
forall places and purposes. Cost 
of operation about one cent an 
hour to each indicated horse pow- 
er. For circulars, etc., address 
Charter (Jas Engine Co. 
P.O.BoxH8, Sterlings 111. 



AGENTS, 

P CATW.C 



WW forFINETOOISihjvcryshop. 



»t£S&" C.H.BESLY& CO. 

'AND AGENCY. CHICAGO, ILL.U.S.A. 




All ARITHMETICAL 
/AJUJU PROBLEMS 

solved rapidly and accurately 
by the Comptometer. Saves 
6o per cent of time and entire- 
ly relieves mental and ner- 
vous strain. Adapted to all 
commercial and scientific 
computation. Why don't you 
get one? Write for pamphlet. 
FELT A TARRANT MFG. CO. 
52-56 Illinois St. Chicago. 



The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Patent No. 463,569, granted 
to Eniile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
No. 474,231, granted to 
Thomas A. Edison May 3, 
1892, for a Speaking Tele- 
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro- 
phone transmitters and of 
carbon telephones. 



IRRESPECTIVE OF PRICE, THE BEST— TRIAL PROVES IT ! 




STANDARD KEYBOARD. 
PERFECT MAMFOLDER. 
SIMPLEST. STRONGEST. 
Does MANY COLOR WORK. 



NATIONAL 

Typewriter. 

National Typewriter Co., 

23d & Arch Sts., Philadelphia, Pa. 



The most com- 
plete writing 
machine made. 
Ask for 

SPECIAL 
OFFER 

good until Sept. 

15th, 18114. 

Catalogue" K " 

Free, 



imMtm^i 



You can 

"DO THE REST" 

yourself as easily with a 
Kodak as with any other 
camera— an illustrated man- 
ual, free, with every Kodak, 
tells how in terms that the 
merestnovice can understand; 
but if you prefer 

"You Press the Button, 

We do the Rest' 1 

EASTHAN KODAK CO. 

KODAKS Rochester, 

$6.00 to $100. n. y. 

Send for Catalogue. 



MANUFACTURE OF BICYCLES.— A 

very comprehensive article giving the details of con- 
struction of every part of these vehicles. With 15 en- 
gravings. Contained in Scientific American Sup- 
plement. No. 90S. Price 10 cents. To be had at ibis 
office and from all newsdealers- 



EAT BICYCLES 






Without Charge* 

JLW.GUMP i 
&C0., 

Dayton, 0. 

^/willsendyoua J 

listofnewand ' 

' second-hand Bicycles, showing a saving of ' 
1 from 120.00 to $50.01), or for ] (I cents they will I 
1 you a Candy Bicycle Transparency , good I 
' but bettor to hang in your window. 



i eat 1 



?@QO0 



THE STANDARD 



.Johns' T&raStas 

BQ\\JAS0y_ERW6S 



H5KJ0HHSHMH 

I 87 MAIDEN LANE, 
VIEW YORK. 

CHICAGO, PHILADELPHIA, UNCC1. 




VANDUZEN s uTt m PUMP 

THE BEST IN THE WORLD. . 

Pumps Any Kind of Liquid. 

Always In Order, never Clogs nor 
freezes. Every Pump Guaranteed. 

lO SIZES. 

200 to 12000 Gallon! per Hour. 
Cost $7 to $75 each. Address 

THE VANDUZEN & TIFT CO., 

02 to 108 E. Second St., Cincinnati, 0. 



At 4- Price 



4 

Sewing Machines) 
Cash Drawers, 
Letter Presses^ 
Press Stands, 
Lawn Mowers, 
Corn Shelters, 
Fanning Mills, 
Grain Dumps, 



Gold and Silver Watches, Bicycles, 
Tricycles, Guns and Pistols, ('arts, 
Buggies, Wagons, Carriages Safes, 
Sleighs, Harness, Cart Tops, Skids, 
Accordeons, Organs, Pianos, Cider Mills, 



Feed Mills, Stoves, 

Jack Screws, Trucks, 

Copy Books, Vises, 

Coffee Mills, Lathes, 

Ifand (arts, Forges. 

Wringers, Engines, 

Crow Bars, Boilers, 
Hay, Stock, Elevator, Railroad, Platform and Counter SCAL! 

Send for free Catalogue and see how to save Money. 
151 Bo. Jefferson Bt., CHICAGO BCALE CO,. Chicago, Ill- 



Kettles, Horn- Mills, 
Anvils, llaytiitters, 
Drills, Road Plows, 
Benders, DumpCnrts, 
Scrapers, Wire Fence, 
Saws, Steel Sinks, 
Tools, Bit Braces, 



MilllMiJ.I:lJLIiimiiE19 



U f £?" INCANDESCENT LAMPS. 
!• A JL °- C -WHITE CO. WORCESTER, 

U* ® ^ SEND FOR CIRCULARS. MASS. 




ALLS 



for MACHINE 1? V 
JOURNALS and BI- 
CYCLES a specialty. 
Balls from %" to 2" diarn. in stock 
Balls of Any Material or Size made 
to order. A ccuracy of sphere, size 
and uniformity of strength guar- 
anteed. %W~ Write tor Prices. 

Also manufacturers of Automa- 
tic Screw Machines for Sewing 
Machines, Bicycles, etc. 

Cleveland Machine Screw Co. 

133 2d Ave., Clevela.nl, O. 



Premo Camera 



(A 



: <u 




| COMPACT, LICHT, PERFECT IN DETAIL 

= We Guarantee Perfect Satisfaction. 

| Rochester Optical Co. i^e». 8 k 



Scientific |)ook Catalogue 



RECENTLY PUBLISHED. 

Our New Catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will 
be mailed free to any address on application. 
MUNN iSc CO., Puhlishers Scientific American, 

'.Hil Broadway. New York. 



Photographs Made for a Cent Each. 



The Kombi 
Camera 



Makes a picture the size of 
this and in any shape you 
please. It is a combined 
camera and graphoscope. 
\% by 2 in.— weighs 4 oz. 
(Joes in any pocket, no tri- 
pod to carry. 83?" Any 
Boy or Girl can use it. 
Will photograph anything 

or anybody. Can be, made very profitable. 

The Kombi, complete, $3.50. Strip 

of Film ('25 exposures) '20 cents ad- 

/ J^\_^ ditional. 

If not for sale by your photo dealer, the Kombi will be 

sent to any address, postage paid, on receipt of price. 

ALFRED C. KEMPER, '208 Lake St,, Chicago 





m BULL'S-EYE 

^^ THE NEW KIM) OF VA VI ERA. 

llliisa'utti.1 m Kcit.vTiFio AAiKitir.'.w March 31st, p. 197 
LICHT PROOF FILM CARTRIDGES. 

NO DARK ROOM REQUIRED. 

Best and Most Practical Camera in the World regard- 
less of price. Prices, !S£i to SI 5. 
IW Send for Vetcriptuoi, with Samolr nf Work. 
Boston Camera Mfg. Co., 382 Tremont St., Boston, Mass. 




KKSi MACHINE TOOLS. 

ete outfits furnished. Sena lor (>ri- 
W. P. DAVIS, Rochester, N. Y. 



ENGINES, SX",,. 

ces and Catalogue " " ' 

Al IIMIUIIM gootiH and Novelties made in quantity. 
HLU If 1 1 M U ITI H. ii. Franklin Mfg. Co., Syracuse, N.Y 

AdKNTS WANTED for Grinders' Supplies. Lib- 
eral Commission. The Tanite Co., Stroudsburg, Pa. 



MAGNESIA FLEXIBLE CEMENT 17 

THEBEST 8. MOST DURABLE ROOFING IN USE I ' 



PRICES 8c SAMPLES FURNISHEDONWPLICATION II 

THE PHILIP CAREY MAN FG.C9 

I37"I47G|LBERTAVE.C|NCINNATI.0hIO.U.S.A 



I nn f» n m# Emery Wheels, Grinding Ma- 
Iwl CRT* chines and Grinders' Supplies, 



EL 
Quick process and large stock. When in a hurry, 
buy of THE TANITE CO., New York City, 
Cincinnati, and Stud ui> hbuiiu, Pa. 



Towers, Tanks and Tubs 



PATENT SECTIONAL 

ALL IRON TOWERS. 

I'J.AIN 

ALL WOOD TOWERS 
ELEVATED TANKS 

for Automatic Fire Sprinkler Plants. 

Louisiana Red Cypress Tanks 
a Specialty. 

W. E. CALDWELL CO. 

219 E. Miiin SI reel, 
LOUISVILLE, KY„ U. S. A. 





33 HARTFORD ST B0ST0N,MASS. 
SEND FDR IB 94 CATALOGUE 




ASTRONOMY 

Made easy and interesting with the help of our new 

Celestial Planisphere and Handbook. 
For descriptive circular, address 

POOLE BROS., Chicago, III. 



IF YOU HAVE ANY SMALL ARTICLES 

|. in Brass or Iron that you want manufactured 
in quantities, write to The Jones Bros. Elec- 
tric Co.. 28-30-32 West Court St., Cin"ti, O. 




OVER 
30,00 

OTTO 



SOLD. 

&AS ENGINE WORKS, 



OTTO" 

CAS A\l) GASOLINE 
ENGINES. 

Va to 100 h. p. Can 
be used in cities or 
in country indepen- 
dent of gas works 
gas machines. 
> Boiler, 
No Danger, 

No Engineer. 
PHILADELPHIA, 



ELECTROMOTOR. SIMPLE. HOW TO 

mane. By G M. Hopkins.— Description of a small electro 
motor deviled and constructed with a view to assisting 
amateurs to make a motor win'ch might be driven With 
advantage by a current derived fr.>m a liattery, and 
which would hsivc sufficient; power to operate a foot 
lathe or any machine requiring not over one man power. 
\\ itb 11 figures Contained in MMRNTlFiO American 
StpplhiMknt. No. «»4 1 . 1'nce 10 cents. To be had at 
this oilice and from all newsdealers. 




DISTANCE R£ADI^Q 



UlujY/Li^IL £ 

InqUIRE OF THE TRADE FOR 0URGQ0D5.IF NOT INSIOCMEND 
TQVVARD&DORDN ROCHESTER. N.Y..U.&A. 




FIREPROOF FLOORING.— DESCRIP- 

tlon of the various systems of fireproof flooring em- 
ployed in Kurope and the United States. With 73 illus- 
trations. Contained in Scientific American Supple- 
ment, No. 947. Price 10 cents. To be had at this 
office ami from all newsdealers. 



THE 




By ESTABLISHED 1845. 

The Most Popular Scientific Paper in the World 

Only $.'1.00 a Year. Including Postage. 
Weekly — .5*2 Numbers a Year. 

This widely circulated and spiendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions an* «iscoveries, 
representing Engineering works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry. Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Subscription.— One copy of the Scien- 
tific American will be sent for "m ;/<'.n~-52 numbers— 
nostage ttreDaitl. to nny subscriber in the United States, 
Canada, or Mexico, on receipt of three ilnllnrs by the 
publishers; six months, $1.50: three months, $1.00. 

Clubs. — Special rates for several nam.es, and to Post 
Masters. Write for particulars. 

The safest way to remit is Dy Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
iUUNN *fc CO.. ;{(>1 Broadway, New York. 

t ii i ; 

Mffltiiit ^mvism ^uuplemcut 

This is a separate and distinct publication from The 
scientific American, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. THE 
Scientific Am eric an Si7PPLK.il ent is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in al! 
the principal departments of Science and the Useful 
Arts, embracing Uiolosy, Geology. Mineralogy. Natural 
History, Geography, Archeology, Astronomy Chemis- 
t;y, ElecLiieity. Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship 'iuilding. 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries. Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Sitpplkment. 

Price for the supplement for the United States, 
Cacaua, and Mexico, $5.00 a year; or one copy of the 
Scientific American and one copy of the Supple- 
ment, bOLh maileo for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal order, 
express money order, or check. 

1,11 SN A CO.. 3tH itrondwny. Neiv York, 



IButlclwg grtiticra. 



The Scientific American Architects* anp 
BuiluERS' fOlHTlON is issued monthly. $2.50 a year. 
Single copies. 25 cents. Thirty-two large quarto pages, 
forming a large and splendid Magazine of Architecture, 
richly adorned with e'wjavT wares in cntors, and with 
other tine engravings; illustrating the most interesting 
examples of modern architectural construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country including those ot very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the hardest Circulation of any 
Architectural publication in the world. Sold by all news- 
dealers. $2.50 a year. Remit to 

MUNN tfc CO.. Publishers. 

3(J1 Broadway. New York. 



PRINTING INKS. 

The Scientific American is printed with CHAS, 
ENEU JOHNSON * CO.'S INK, Tenth and Lombard 
tits., Philadelphia, and 47 Kose St., opp. Duane, New York 
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